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PRELIMINARY ASSESSMENT

] DATE : June, 1990

PREPARED BY: Tom Morris, Environmental Specialist
Navajo Superfund Office

SITE : Navajo- Nanabah Vandever Uranium Mine

EPA ID$# : Not Assigned

1. SITE INFORMATION

SITE LOCATION: The abandoned Nanabah Vandever Uranium mine is
located approximately four miles east northeast of Prewitt, New
Mexico 87045 (Fig 1, Ref 1). Travel east on U.S8. 66 frontage road
from the Prewitt Post Office for approximately one mile. Turn north
on an improved dirt road and go under the railroad. Take the second
left (4 mi.). Go through the gate (no trespassing sign). The site
is 0.75 miles from the gate on the south side of Haystack
Mountain.(Fig.8) The site map location is T13N, R1l1lW, Section
24.222 Bluewater Quad, New Mexico (l). Geographic coordinates for
1(:he site are 359 20' 47" N latitude and 107957' 00" W longitude
1).

The mine is located on an expired mining claim approximately 1/4
section or 160 acres in size (40). The site itself is reported to
be an open pit approximately 6 acres in size and 15-20 feet deep
(23,24,27). Three different windshield surveys were conducted in
the area, but no pit was found. It is possible the pit was filled
in with waste from its own or adjacent mining activities. The waste
piles are readily accessible (Fig. 4,5). This site is in close
proximity to the Brown Vandever Mine site and several other
abandoned uranium mine sites located on State lands (Fig.2).

OWNER AND OPERATOR: The Nanabah site is on an Indian Land Allotment
issued to Nanabah Vandever in 1926 (41). The allotment, under the
authority of the Bureau of Indian Affairs (BIA), has been probated
to 31 heirs. Further information involves interaction with the
heirs and the BIA (2). Currently, there is no operator. Past
operators are listed under Section 2. The mineral rights belong to
the current allotment owners (50).

PURPOSE OF INVESTIGATION: The Nanabah Vandever Uranium Mine was
reported to be a potentially contaminated waste site by the Navajo
Superfund Office field reconnaissance team in 1990.

BACKGROUND OPERATING HISTORY

The primary lease holders for the site were: 1952-54 Glen
Williams; 1955-56 Santa Fe Uranium; 1955 Federal Uranium Corp.,.
Santa Fe Uranium; 1956-57 Federal Uranium Corp.(26).
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The site is in the Ambrosia Lake subdistrict of the Grants uranium
district (25,27). No historical record of naturally occuring
radiation levels for the area has survived to the present (47). As
aforementioned, the site is recorded as being an open pit. It is
presumed the mining operation was carried out using conventional
mining techniques of drilling/blasting and front end loaders.
Overburden and low-grade ore were dumped over the side of the
outcrop onto the plain below (Figs.4,5).

The site produced 24,638 tons of ore containing 0.22% U§>8(Uranium)
and 0.18% Vg} (Vvanadium). The milled ore yield was 115,075 lbs
Usogand 85,545 1bs, V%5(26,27). The ore was transported to the
Anaconda Mill in Bluewater, NM during the mining period (49).

KNOWN/POTENTIAL PROBLEMS/CONTAMINATES

The waste piles are suspected of producing surface and groundwater
leachate and fugitive dusts containing toxic heavy metals and
radionuclides. These possibly migrate onto grazing lands, into
homes, and into two aquifers of concern(Fig.4, Ref.6,42). Leachable
heavy metals including: Selenium, Lead, Arsenic, Barium,
Molybdenum, Uranium, and Vanadium were found in an area ore
analysis, and therefore suspected to be in the waste piles
(29,30,33,34). Other suspected contaminates related to the waste
piles are the radiocactive uranium progenies: Radon, Radium,
Bismuth, Thorium, and Polonium {28,31,32). The toxicities of these
heavy metals and radionuclides are well documented
(35,36,37,38,39).

The site has no containment, barriers, or warning signs, and is
readily accessible to humans and animals (Fig.4,5). The nearest
residence is 1/4 mile southwest of the site (Fig.6,8). As
aforementioned, livestock graze at the base of the waste piles. The
access road produced scintillometer readings of 100 mR/hr compared
to a background of 6 mR/hr and 2.5X10% ¢C¢PM (11). The Navajo
Superfund Office's Digilert (nuclear radiation monitor) set at 100
CPM sounded inside the closed reconnaissance vehicle near the site.
There is- no documentation of emergencies, accidents, or remedial
actions related to the site.

3. WASTE CONTAINMENT/HAZARDOUS SUBSTANCE

The waste piles contain an estimated 208.52 tons of toxic compounds
and elements dispersed throughout (8). There is no containment of
these piles, and the potential for fugitive dust and leachate
exists. The elements of major concern are: Uranium, Vanadium,
Radium, Radon, Thorium, Bismuth, Polonium, Selenium, Lead, Arsenic,
Barium, and Molybdenum (28,34).

4. PATHWAY CHARACTERISTICS

AIR PATHWAY: The potential migration £for radon gas and fugitive
dust containing toxic elements from the waste piles is high due to




the semi-arid nature of the area, the particulate nature of the
waste, and the area's sporadic¢, southwesterly high winds.

GROUNDWATER PATHWAYS: Regionally, the site is bounded on the north
by the Central San Juan Basin and on the south by the Zuni Uplift.
The site is located on the Chaco Slope (43). The ore bhody was
contained almost exclusively in the Jurassic, Todilto Limestone
Outcrop (Fig.3 Ref.25,27,28). The Todilto is wunderlain by the
Jurassic, Entrada Sandstone formation which contains the major of
two aquifers of concern (3,22). The Entrada dips 4 degrees to the
northeast in the direction of well #16T-521 (3,22). This formation
is the aquifer source for well #16T-521 which is for stock water
and possibly domestic use (16). It is also the artesian spring
source 1/2 mile northwest from the site ( Fig.8 Ref.l). The depth
to water is 100 ft (22). The other aquifer for the site is the
Upper Triassic, Sonsela Sandstone member of the Chinle formation
which sources the tribal municipal well #16T-551 (12,16,22). The
depth to water is 1000 ft. (16). The area is faulted with a
hydraulic conductivity estimated to be 107210 j'izm/sec (3,13). The
analysis of well #167-551 in 1989 showed it to be in compliance for
heavy metals and radionuclides (9). No radionuclide/heavy metal
analysis records were avalible for stock wells. The net average
annual precipitation for the site is -43 inches (18,19,20).

SURFACE WATER PATHWAYS: The site is located on an outcrop which is
sloped 5 degrees to the north northeast (1). The waste piles set
on the plain below the outcrop (Fig.4). The estimated upgradient
drainage area is 23.7 acres (17). The drainage from the waste piles
runs onto the plain following no visible channel, and appears to
disperse over the plain (Fig.4). Therefore, there is no observable
downstream drainage. The regional, 1-Yr, 24~hr. rainfall event for
the site is 1.26 inches (45). A seasonal monsocon cloudburst is
likely to carry leachate and particulates onto the plain.

ON SITE PATHWAY: The site has no barricades, containment, or
warning signs. It is easily accessible by humans and animals. There
are direct routes of ingestion and inhalation of particulates and
Radon gas (45).

5. TARGETS

GROUNDWATER TARGETS: There are three active wells and one artesian
spring within the 4 mile site radius (Fig.7 Ref.1,15,16). The
Haystack Mountain community municipal water system and former
stock well $#16T-551 was developed by the Indian Health Service
(1Es8), and is currently operated by the tribe (12,16). The system
serves approximately 500 people (1,5,12,14). The total population
estimate for the area is 587 (1,5,12,14). It is assumed that people
not connected to the water system may utilize it via family and/or
friends. It is possible that approximately 85 area residents also
utilize stock well $#16T-521 or an artesian spring northwest of the
site for domestic purposes (Fig.7,8). The stockwells and spring are
related to the Entrada Sandstone formation which lies directly
below the uranium-bearing Todilto Limestone, and is therefore
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subject to leachate contamination of heavy metals and
radionuclides.

SURFACE WATER TARGETS: There is no well defined drainage.
Therefore, the primary targets would be the flora within the
drainage area which could biocaccumulate contaminants to be ingested
by grazing animals, and fauna which use any storm-related puddles
as drinking water or wallows.

AIR TARGETS: The site waste piles are emitting Radon gas at an
estimated 7.33 Curies/Yr (45). This far exceeds the 20 pico curie
standard (46). It is estimated that 57 people live within 1/2 mile
of the site; 52 of them downwind (1,5,12,14). The combined Radon
emissions from this site and the adjacent abondoned mines pose an
immediate danger to these people.

ONSITE TARGETS: None known. The possibility exists that the species
listed under Sensitive Environments may be affected. Also livestock
and people have unhindered access.

SENSITIVE ENVIRONMENTS: At least one federally designated sensitive
environment lies within 1 mile of the site (21). Also, there are
listed/potential-threatened/endangered fauna and flora species in
the Haystack Mountain area (10). These are: Endangered Black Footed
Ferret (Mustela nigripes), Burrowing Owl (Athene cunicularia),
Mexican Free-tailed Bat (Tadarida brasiliensis), Mexican Spotted
Owl (Strix occidentalis), Goshawk, Sharpshinned Hawk, and Rhizome
Fleabane (Erigeron rhizomatus).

6.0THER REGULATORY INVOLVEMENT

PERMITS : No permit was found for Nanabah Vandever mine site.
STATE AGENCIES: None (Ref.47)

OTHER FEDERAL PROGRAMS: None (50)

REMOVAL CONSIDERATIONS: None

7. CONCLUSIONS AND RECOMMENDATIONS

The Nanabah Vandever mine site is dangerous and threatening. Put
into the perspective of combined effects with adjacent abandoned
uranium mines, and a problem results that calls for immediate
attention. It must be noted that there are numerous abandoned mines
in the Haystack Mountain area many of which are not on tribal or
allotment lands. There is evidence of human activity on the waste
piles and possibly entering adits. Remedial action is warrented for
those sites related to the Navajo Nation. Minimally, barricades and
warnings should be placed around those sites unrelated to the
Navajo Nation. Neither the Navajo nor New Mexico Abandoned Mine
Lands Programs have addressed the problems related to the Haystack
Mountain abandoned Uranium mines. Because these mines are in the

"Checkerboard” area of tribal, state, and private lands, neither




agency wants to get involved. This has resulted in the area
residents being subjected to prolonged exposures of toxic and
carcinogenic elements.

Allotment owners, while not on tribal lands, receive services from
the Navajo Nation through their local chapter. The requirement for
these services is that they be registered voters with the Navajo
Nation. Any services provided by the chapter such as water,
electricity, housing, roads, etc. must first be approved by the
Bureau of Indian Affairs local agent (50). This paragraph was
deemed necessary to show the connection between allotment lands and
the Navajo Nation.
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From: T. Morris, Environmental Spec., Navajo Superfund Office
Re ! Current residence count, Haystack Mountain
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agency wants to get involved. This has resulted in the area
regsidents being subjected to prolonged exposures of toxic and
carcinogenic elements.

ARllotment owners, while not on tribal lands, receive services from
the Navajo Nation through their local chapter. The requirement for
these services is that they be registered voters with the Navajo
Nation. Any services provided by the «chapter such as water,
electricity, housing, roads, etc. must f£irst be approved by the
Bureau of Indian Affairs local agent (50). This paragraph was
deemed necessary to show the connection between allotment lands and
the Navaijo Nation.




subiject to leachate cantamination of heavy metals and
radionuclides.

SURFACE WATER TARGETS: There is no well defined drainage.
Therefore, the primary targets would ke the £flora within the
drainage area which could bicaccumulate contaminants to be ingested
by grazing animals, and fauna which use any storm-related puddles
as drinking water or wallows.

AIR TARGETS: The site waste piles are emitting Radon gas at an
estimated 7.33 Curies/Yr {45). This far exceeds the 20 pico curie
standard (46). It is estimated that 57 people live within 1/2 mile
f the site; 52 of them downwind (1,5,12,14). The combined Radon
emissions from this szite and the adjacent azbondoned mines pose an
immediate danger to these people.

o C

ONSITE TARGETS: None known. The possibility exists that the species
listed under Sensitive Environments may be affected. Also livestock
and people have unhindered access.

SENSITIVE ENVIRONMENTS: At least one faderally designated sensitive
environment lies within 1 mile of the site (21). Also, there are
listed/potential~threatened/endangered fauna and flora species in
the Haystack Mountain area (10). These are: Endangered Black Footed
Ferret (Mustela nigripes), Burrowing Owl (Athene cunicularia),
Mexican Free-tailed 3Bat (Tadarida brasgiliensis), Mexican Spotted
Owl (Strix occidentalis), Goshawk, Sharpshinned Hawk, and Rhizome
Fleabane (Erigeron rhizomatus).

6. QTHER REGULATORY INVOLVEMENT

PERMITS : No permit was found for Nanabah Vandever mine gite.
STATE AGENCIES: None (Ref.47)

OTHER FEDERAL PROGRAMS: None (50)

REMOVAL CONSIDERATIONS: None

7. CONCLUSIONS AND RECOMMENDATIONS

The Nanabah Vandever mine site is dangerous and threatening. Put
into the perspective of combined effects with adjacent abandoned
uranium mines, and a problem results that c¢alls £for immediate
attention. It must be noted that there are numerous abandoned mines
in the Haystack Mountain area many of which are not on tribal or
allotment lands. There is evidence of human activity on the waste
piles and possibly entering adits. Remedial action is warrented for
those sites related to the Navajo Nation. Minimally, barricades and
warnings should be placed around those sites unrelated to the
Navajo Nation. Neither the Navaijo nor New Mexico Abandoned Mine
Lands Programs have addressed the problems related to the Haystack
Mountain abandoned Uranium mines. Because these mines are in the

"Checkerboard"™ area of tribal, state, and private lands, neither

|5
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SITE NAME _ BROWN VANDEVER URANIUM MINE _ USEPA SITE NO.NQT ASSIGNED
DATE APRIL 11,1990 TIME __. WEATHER _CLEAR ™
PHOTOGRAPHER __ P. MOLLOY ANGLE/DIRECTION_ 270°/H
FILM TYPE _POLAROID FRAME NO. 23
DATA TAKEN WITH PHOTOGRAPH: k%% NONE *** .
1. Soil Sample { )
2. Surface Water Sample ( )
3. Air Monitoring Device ( )
Reading:
4. Radiation Survey (x)
Reading:
5. Deep Well Water Sample ( )

6. Photograph Below: vgs
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SITE NMAMR BROWN VANDEVER URANIUM MINE USRPA SITE no. NOT ASSIGNED

DATE __vay 11,1990 TIME _j:30pm. WEATHER . ROKEN CLOUDS. WINDY

PHOTOGRAPHER __ P, MOLLOY ANGLER/DIRECTION_ ¢0° /NE
FILM TYPE _ POLAROID FRAME HNO. 2
DATA TAKEN WITH PHOTOGRAPH: YES

1. Soil Sample ()

2. Surface Water Sample ( )

3. Air Monitoring Device ( )

Reading:
4. Radiation Survey ( «)

Reading:_[yupruM#19 - RANGE: 11 - 22uRéhr"l
5. Deep Well “Witer Sampy¥t: 1.4 —)2.5(10%)cpm
6. Photograph Below: DRAINAGE SW OF N. VANDEVER URANIUM MINE

FIGURE 4

7. DESCRIPTION MIGRATION OF RADIOACTIVE MATERIAL ACROSS
ROAD UNCERTAIN DUE TO RADIOACTIVE MATERIAL DEPOSITED
ON ROAD DURING HAULING OPERATIONS. NOTE SHEEP GRAZING
IN FIELD, RIGHT CENTER MIDDLEGROUND.
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the semi-arid nature of the area, the particulate nature of the
waste, and the area's sporadic, southwesterly high winds.

GROUNDWATER PATHWAYS: Regionally, the site is bounded on the north
by the Central San Juan Basin and on the south by the Zuni Uplift.
The site is located on the Chaco Slope (43). The ore body was
contained almost exclusively in the Jurassic, Todilto Limestone
Qutcrop (Fig.3 Ref.25,27,28). The Todilto is underlain by the
Jurassic, Entrada Sandstone formation which contains the major of
two aquifers of concern (3,22). The Entrada dips 4 degrees to the
northeast in the direction of well #16T-521 (3,22). This formation
is the aquifer source for well #16T-521 which is for stock water
and possibly domestic use (16). It 1is also the artesian spring
source 1/2 mile northwest from the site {( Fig.8 Ref.l). The depth
to water is 100 ft (22). The other aquifer for the site is the
Upper Triassic, Sonsela Sandstone member of the Chinle formation
which sources the tribal municipal well #16T-551 (12.16,22). The
depth to water is 1000 ft. (16). The area is faulted with a
hydraulic conductivity estimated to be 107210 "®m/sec (2,13). The
analysis of well #16T-551 in 1989 showed it to be in compliance for
heavy metals and radionuclides (3). No radionuclide/heavy metal
analysis records were avalible for stock wells. The net average
annual precipitation for the site is -43 inches {(18,19,20).

SURFACE WATER PATHWAYS: The site is located on an outcrop which is
sloped 5 degrees to the north northeast (1). The waste piles set
on the plain below the outcrop (Fig.4). The estimated upgradient
drainage area is 232.7 acres (17). The drainage from the waste piles
runs onto the plain following no visible channel, and appears to
disperse over the plain (Fig.4). Therefore, there is no observable
downstream drainage. The regional, 1-Yr, 24-hr. rainfall event for
the site is ..26 inches (45). A sersonal monsoon cloudburst is
likely to carry leachate and particulates onto the plain.

ON SITE PATHWAY: The site has no barricades, c¢ontainment, or
warning signs. It is easily accessible by humans and animals. There
are direct routes of ingestion and inhalation of particulates and
Radon gas (45).

5. TARGETS

GROUNDWATER TARGETS: There are three active wells and one artesian
spring within the 4 mile site radius (Fig.7 Ref.1,15,16). The
Haystack Mountain community municipal water system and former
stock well #167-551 was developed by the Indian Health Service
(IHsS), and is currently operated by the tribe (12,16). The system
serves approximately 500 people {(1,5,12,14). The total population
estimate for the area is 587 (1,5,12,14). It is assumed that people
not connected to the water system may utilize it via family and/or
friends. It is possible that approximately 85 area residents also
utilize stock well #167T-521 or an artesian spring northwest of the
site for domestic purposes (Fig.7,8). The stockwells and spring are
related to the Entrada Sandstone formation which lies directly
below the wuranium-bearing Todilto Limestone, and 1is therefore

|




The site is in the Ambrosia Lake subdistrict of the Grants uranium
district (25,27). HNo historical record of naturally occuring
radiation levels for the area has survived to the present (47). As
aforementioned, the site is recorded as being an open pit. It is
presumed the mining operation was carried out using conventional
mining techniques of drilling/blasting and front end loaders.
Overburden and low-grade ore were dumped over the side of the
outcrop onto the plain helow (Figs.4,5).

The site produced 24,638 tons of ore containing 0.22% U0 o(Uranium)
and 0.18% V.0, (Vanadium). The milled ore yield was 115,075 lbs
U§)8and 85,@4 1bs. ‘!q§5§°6,27). The ore was transported to the
Anaconda Mill in Bluewater, NM during the mining period (49).

KNOWN/POTENTIAL PROBLEMS/CONTAMINATES

The waste piles are suspected of producing surface and groundwater
leachate and fugitive dusts containing toxic heavy metals and
radionuclides. These possibly migrate onto grazing lands, into
homes, and into two aquifers of concern(Fig.4, Ref.6,42). Leachable
heavy metals including: Selenium, Lead, Arsenic, Barium,
Molybdenum, Uranium, and Vanadium were found in an area ore
analysis, and therefore suspected to be 1in the waste piles
(29,30,323,34). QOther suspected contaminates related to the waste
piles are the radiocactive uranium progenies: Radon, Radium,
Bismuth, Thorium, and Polonium (28,31,22). The toxicities of these
heavy metals and radionuclides are well documented
(35,36.37,38,39).

The site has no containment, barriers, or warning signs, and is
readily accessible to humans and animals {(Fig.4,5). The nearest
residence is 1/4 mile southwest of the gite (Fig.6,8). As
aforementioned, livestock graze at the base of the waste piles. The
access road produced scintillometer readings of 100 mR/hr compared
to a background of 6 mR/hr and 2.5X10% ¢PM (11). The Navajo
Superfund Office’'s Digilert (nuclear radiation monitor) set at 100
CPM sounded inside the c¢losed reconnaissance vehicle near the site.
There is no documentation of emergencies, zccidents, or remedial
actions related to the site.

3. WASTE CONTAINMENT/HAZARDOUS SUBSTANCE

The waste piles contain an estimated 208.52 tons of toxic compounds
and elements dispersed throughout (8). There is no containment of
these piles, and the potential for fugitive dust and leachate
exists. The elements of major concern are: Uranium, Vanadium,
Radium, Radon, Thorium, Bismuth, Polonium, Selenium, Lead, Arsenic,
Barium, and Molybdenum (28,34).

4. PATHWAY CHARACTERISTICS

AIR PATHWAY: The potential migration for radon gas and fugitive
dust containing toxic elements from the waste piles is high due to
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PRELIMINARY ASSESSMENT

DATE : June, 1990

PREPARED BY: Tom Morris, Environmental Specialist
Navajo Superfund Office

SITE : Navajo- Nanabah Vandever Uranium Mine

EPA ID# : Not Assigned AMMDYBbL I 109

1. SITE INFORMATION

SITE LOCATION: The abandoned Nanabah Vandever Uranium mine 1is
located approximately four miles east northeast of Prewitt, New
Mexico 87045 (Fig 1, Ref 1). Travel east on U.3. 66 frontage road
from the Prewitt Post Office for approximately one mile. Turn north
on an improved dirt road and go under the railroad. Take the second
left (4 mi.). Go through the gate (no trespassing sign). The site
is 0.75 miles from the gate on the south side of Haystack
Mountain.{(Fig.8) The site map location 1s T13N, R1l1lW, Section
24.222 Bluewater Quad, New Mexico (1l). Geographic coordinates for
the site are 35° 20' 47" N latitude and 107957' 00" W longitude
(1)..

The mine is located on an expired mining c¢laim approximately 1/4
section or 160 acres in size (40). The site itself is reported to
be an open pit approximately 6 acres in size and 15-20 feet deep
(23,24,27). Three different windshield surveys were conducted in
the area, bul no pit was fcund. It is possible the p.t was f£illed
in with waste from its own or adjacent mining activities. The waste
piles are readily accessible (Fig. 4,5). This site is in close
proximity to the Brown Vandever Mine site and several other
abandoned uranium mine sites located on State lands (Fig.2).

OWNER AND OPERATOR: The Nanabah site is on an Indian Land Allotment
issued to Nanabah Vandever in 1926 (41). The allotment, under the
authority of the Bureau of Indian Affairs (BIA), has been probated
to 31 heirs. Further information involves interaction with the
heirs and the BIA (2). Currently, there is no operator. Past
operators are listed under Section 2. The mineral rights belong to
the current allotment owners (50).

PURPOSE OF INVESTIGATION: The Nanabah Vandever Uranium Mine was
reported to be a potentially contaminated waste site by the Navajo
Superfund Office field reconnaissance team in 1990.

BACKGROUND OPERATING HISTORY

The primary lease holders £for the sgsite were: 1952-54 Glen
Williams; 1955-56 Santa Fe Uranium; 1955 Federal Uranium Corp.,
Santa Fe Uranium; 1956-%7 Federal Uranium Corp.(26).
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SOURCE TYPE

MINE WASTE PILES

SIZE
(Volume/Area)

ESTIMATED
WASTE QUANTITY

SPECIFIC COMPOUNDS

CONTAINMENT2

SOURCE OF
INFORMATION

S S e B e

A 36,814.8 yd3 160.4 Tons U30g/s V,0¢ NONE Ref.8,25,26,27,
34
3
B 12,148.9 yd 48.1 Tons 30gr V,05 Fig.d,5
OPEN PIT 30,976 yd2 UNKNOWN U30g  V,05 NONE Ref.24,26,27,34"'
4
Fig.4,5
SELENIUM
N LEAD
HEAVY METALS & _ ARSENIC
UNKNOWN UNKNOWN BARIUM NONE Ref.28,34
METALLOIDS MOLYBDENUM ~ '
Fig.4,5
THORIUM
RADIOACTIVE RADON
PROGENIES NONE UNKNOWN RADIUM NONE Ref.28,34
BISMUTH ,
POLONTUM Fig.4,5

.

1 Use additional sheets if necessary
2 Evaluate containment of each source from the perspective of each migration pathway (e.g., ground water pathway - nonexistent, natural or
synthetic liner, corroding underground storage tank; surface water - inadequate freeboard, corroding bulk tanks; air - unstabilized slag prles,

leaking drums, etc )




TABLE 2

HYDROGEOLOGIC INFORMATION?

™ HYDRAULIC .
STRATA NAME/DESCRIPTION "g‘t""‘ss DEP '“{:)WATER CONDUCTIVITY TYPE OF SOURCE OF
. (cm/sec) DISCONTINUITY2 INFORMATION

ENTRADA STANDSTONE
Alternating fine-grained cross-| 180-190 100 1073~ 1073 Ref.13,16,22
beded sandstone and calcerous
siltstone
WINGATE SANDATONE .
Moderate brown to moderate 120 NO AQUIFER 10—5— lO—7 UNCONFORMITY | Ref.13,16,22
reddish-orange medium grained
crossbeded sandstone
CHINLE FORMATION
Alternating layers of siltstone| 1395 1000 1073~ 1070 Ref.13,16,22
and sandstone
MOENKOPI FORMATION
Sandstone interbeded with 26 NO AQUIFER 107>~ 1077 | UNCONFORMITY Ref.l3,l6,q
lenticular pebble conglomerate
and layers of limestone and
sandstone
SAN ANDRES LIMESTONE
Interbeded and adjacent layers 11¢ 1500 1073- 1077 | UNCONFORMITY | Ref.13,16,22
of limestone and sandstone

1 Use additional sheets if necessary

2 Kdentify the type of discontinuity within four-miles from the site (e.g., river, strata “pinches out”, etc)




.
s
.

ca¥ya

oo met

runaf f
s

l_itkie LF '(\\0\)@ Tlow Teo

~ < T .
Suetnece Laakow Letoon

= 2%

oo Lovent £ o0

Enak oo gw




ToT
LiSES

THE S1TE

Commeroiasl 7industrial s
ITnstitutional

' srmet
THE PORULA
v STTE
sl b o 0 —
- P00 1754 - -5
v 174 s 5o

Souroe of dnformationy Ref . 1,515,114




e
s

L

Pl TN

1

¢

FEUIA R




SURFADE RUNDFF DATTERNS
ACE WATERS !

18, DISCUSS THE
FROM THE

r

The ruroff Ffans

out af an a1¥wv€a1 plain with 3

no vigible channel. (Fig.4i Ref.1)

19. SEORUNOFE -
15 DOWNSTRENM
20, ANY POSTTI UMSTENTTAL EVIDE ule e
SURFACE WAaTER Sy T TONT N
IEETw)  N ST - o .

@, EET D3Ry I AT
i n‘(.?....( ] )
e FLOW OF

Water ooy None : - Flows  ofs
Wabter bodvs Frlows e

e et sos1e aate etas s ore Beres somne erypp-sesie tusne soste = RO -

Water body s i Flonee ofs o

S o information: Windshield Survey . -

CREOF LOCATED ITH

-

24 THOTHE STTE

A FLOCDELAIN (indicate o
Fload Freoue )

Ret . 1,7 )

a5, T UI N TTEY AND LOCASTE see [hem #3646 ) ANY SURFACE
W TE R 5 2 [ 3 THIMN 15 MILES . .
DOWNST [”{]:’ i SO THED STTE S None ) o

Source of information: Ref .l } .

24, TWO YEAR 24~-HOUR RATHFALLY 1.2 dinches (Ref.19)

GROUND WATER USAGE WITHIN FraiR MILEs
Ground we e ueed For livestook o
watering and for domestic use. - : o -

Sodree of information: Ref. 15,14 , o

DEL 0 SUMMaRIZE THE PORPULATION SERUED BY GROUND WATER




et s,

waste il

tntformat oo

ST




allotment

.00 NaME OF SITE OPERATOR: aAbandonsd

N COUNTY

ETATET oo i e : ZiPs

The mine
. 540 Lidlams: 195554
Hrunium, 1955 Fec Lotihranium Corp.
: Fe Uramiums PG5 e 1 tranium
Covrp . T

. Source af information: Ref .24 B -
. o AN NATURE OF "S1TE AT T ONS

mdru.dn;uringg wast
fa 174 &
e,  The |

sar T the outorop anbo G

Inw Manufacturing took place at the

Mill, Bluswater , NM.

:i i b;)w‘» ]

Source of iaformations

B ACTIONS THAT

iclernoe of -

noy or remsdial actions.

information: F

&

KNOWLEDGE OF ACCIDENTS OR
Ty No

cource of information: None known

10, DTSClUss

SUMMART

agqis/ compe

detect Lon V
Yol khuwm

DeTey AND BRIEFL
e . Sample obie
el el »

sampling

SAMPL ITNG

Saurose of Informal Lon: None Known




i

BT I RN

EEYRLY

!
B
'
3
i




Namo: Tom Morr i

Sihe Namad Nanabah Vanclewver

4

ff1 }-.J o {a.j

R 1
Lt LN

,,,,, oo timle Muamerols 8

waleay ool

4

ormant{os )7

irorment s

H

TERRATIN? RNo

ST

SOURDE "
FION 1424( e )




o

?acilﬁty Name: Nanabah Vandever Uranium Mine, ahandoned
Location: Havstack Mountain, NM ?GQQ<§§}C$¥&AQQOHS\

" EPA Region: VI

_Person(s) !In Charge of the Facility: Vandever Heirs, BIA, NMOSM

BIA Realty

Crownpoint, NM 87313

Name of Revieswer: Tom Morris Date: 6/28/90

General Description of the facility:

(For example landfill, surface impoundment, pile, container; types of
hazardous substances; location of the facility; contamination route of
major concern; types of information needed for rating; agency action, etc.)

An abandoned Uranium mine site with associated ore waste piles left in

- place. Waste piles suspected of containing radiocactive progenies Rn, Ra,

Th, Bi, & Po and leaching heavy metals Se, Pb, Ar, Ba, Mo, U, & V. Con-

taminations bf surface and ground waters, and direct contact/exposure to

animals and humans possibly exist. The location is in a rural setting with

one community, 3 wells, & 1 artesian spring within the 4 mile site _xadius.

Further site assessment needed ie. air, sediment, plant tissue .aalyses to
determine extent of contaminant wigratinn off site.

Scores: Sy = 8.64(Sgy * 14.55g, * 3.7 S5 0.0 )

FIGURE 1
HRS COVER SHEET SUPE&EQND

DEC 31 1397

RLL’ 1 vli“\‘\i iZEf




A
NANAHAN VANDEVER URANIUM MINE

PRELIMINARY ASSESSMENT REFERENCES

JULY 90 T. MORRIS

SUPERFUND
FILE

’ DEC 31 1991

e o, aaAnNIZED
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LEONARD HASKIE TH E NAVAJ 0 N ATI 0 N IRVING BILLY

INTERIM PRESIDENT

INTERIM VICE PRESIDENT
NAVAJO NATION

NAVAJO NATION

NS0-96-78
July, 906 1990

Mark Satterwhite

Superfund Indian Coordinator . .
U.S. EPA Region VI =
1445 Ross Avenue -
Dallas, Texas 752@2 -

Dear Mr. Satterwhite: R

Enclosed is the Preliminary Assessment (PA) Package for the
Nanabah Vandever Uranium Mine, located near Haystack Mountain, New
Mexico. This report receives NSO internal approval and is now
ready for vyour review and comment.

Please c¢all myself or Thomas Morris, the Environmental
Specialist IT who prepared the package, for any gquestions you may
have regarding the report. We would appreciate a response in the
form of comments or approval at your earliest convenience. You may
reach myself or staff at (602 871-6853, 6868 or 6861.

Sincerely,
SUPERFUND

N FHLE
&% A
$ o DEC 5 1 1991

Clara Bia
Navajo Superfund DhgggggENmEr

Enclosures

ac: Peter Sanm, William Taylor, Superfund Site Assessment Section
Deborah Vaqg?n—ﬂright

CRUSS SREVERINE . 1O WL ‘
PRELMIARRY s T80t STETIN VN h
AT - S REM T SN TY PIDAELLL AT
GOL .\ - X SN0 AL

Post Office Box 308 ¢ Window Rock, Navajo Nation (Arizona) 86515 & (602) 871-4541




SSEPA rotenTiAL HazaRDOUS waSTE SITE DENTIFICATION | 47 ’”E pon
ot VI B o7

NOTE: The initial identification of a potential site or incident should not be interpreted as a fmdmg of illegal
activity or confirmation that an actual health or environmental threat exists. All identified sites will
be assessed under the EPA’s Hazardous Waste Site Enforcement and Response System to determine if
& hazardous waste problem actually exists.

A, SITE NAME s B STREET (or other xdcnulior)
NANA-A-BATORANTOM MIngSs ﬂl‘?\?&@\?\b(pko W) 350 201470+ 1070 57100

C. CITY D. STATE €. 2P CODE F. COUNTY NAME O
PREWITT NM 87045 MCKINLEY O &)

G. OWNER/OPERATOR (if known)

1. NAME i 2. TELEPHONE NUMBER

Ninaba Vandever/Federal Uranium Corporation {unknown)

H. TYPE OF OWNERSHIP [if known)

4. rEpERAL 2 stave  [Ja county [ o municiPaL )@ 5. FRIVATE iTls. unkNOWN X 7. TRIBAL

1. SITE DESCRIPTION
The site is an abandoned, open-pit uranium mine which had a depth of about 20 feet.

Approximately 24,638 tons of ore was taken from the site which produced about 115,075
pounds of uranium oxide.

J. HOW IDENTIFIED (i.e., citizen’s complaints, OSHA citations, etc.) K. ‘%ILT.EJ'?’.E: T!F)IED
FIELD SURVEY-~OBSERVATIONS 1/23/90

L. SUMMARY OF POTENTIAL OR KNOWN PROBLEM
Mined ore overburden was strewn down the side of the terrance ontop of which the mine
is located. The slope down the side of terrace is about 60 degrees and evidence of

erosion was sighted. A major public road and homes are downgradient of the site.
Leachate from such sites are known to have toxic heavy metals and uranium progeny.

SUPERFUND
FILE

DEC 8 € 1997

REORGANIZET.

E

B PA FPorm 20708 (5=80)

. PREPARER INFORMATION s TRLERHONE NUMBER 2. DATE (mo., day, & yr.)

'=4%he Esplain, Navajo Superfund Office 602/871-3153 2/26/90




LEONARD HASKIE TH E NAVAJO NATION

IRVING BIL.LY
INTERIM PRESIDENT

INTERIM VICE PRESIDENT
NAVAJO NATION NAVAJO NATION

NSQ0-50-78
July, @6 199¢@

Mark Satterwhite = e
Superfund Indian Coordinator - e
U.5. EPA Region VI =
1445 Ross Avenus o ey
Dallas, Texas 75202 - - = B

e
Dear Mr. Satterwhite: - 2

e

Enclosed is the Preliminary Assessment {PA) Package £or the
Nanabah Vandever Uranium Mine, lccated near Haystack Hountain, New
Mexico. This report receives NSO internal approval and is now
ready for vour revievw and comnent.

Please call wmyself o¢r Thomas Horris, the Environmental
Specialist II who prepar=sd the package, for any questions vyau mav
have regarding the r=sport. We would appreciate a response in the
form of comments or approval at your earliest convenisnce. You may
reach myself cor staff at (€02} 271-6852, €860 or 6861.

Sincerely, SUPE&FUND
E

A JAN 0 9 1992

Clara Bia REORGA .
Navajo Superfund Director NIZEL

Enclcsures

cC: Pater Sam, William Taylor, Superfund Site Assessmant Section
Debhorah Vaughn-Wright

CURRD w&s@m\& \n NARR RSN RSNV
NS SN SRR LLLAY, O %, FALED
N S/, VoL Oa.

Post Office Box 308 e Window Rock, Navajo Nation (Arizona) 86515 & (§02) 871-4%941




Superfund Site Strategy Recommendation Region &

Site Name: j@=Nanabah Vandever Uranium Mine Site Number :NMD9B666F109

Alias Site Name(s):

Address: 4 miles E NE of Prewit

City/County or Parish/State/Zip: Prewit/McKinley/NM/87313

Recommendation:

1. No further remedial action planned under Superfund.

xx|2. Further pre—-remedial investigative action needed under

Superfund:
PA Priority: High_xx
S8T _ xx ) Medium
To be performed by_NAVAJO
SUPgPEUND
3. Action may be appropriate under other authority: Fiee
NPDES SPCC 404 TSCA
uIc SMCRA STATE RCRA DEC 31 1991
OTHER

REURGANIZED
Discussion: PA

The abanddned Nanabah Vandever Uranium mine produced 24,638 tons of ore
containing .22%4 Uranium and .18%4 Vanadium. The ore was transported tao the
Anaconda Mill in Bluewater, NM during the mining period. The site is
recorded as being an open pit; however, no pit was found rather mine
tailings are present. The waste piles are suspected of producing surface
and ground water leachate and fugitive dusts containing toxic heavy metals
and radionuclides. There is potential for contamination of one of the
aguifers used and also for contamination of livestock used as food. The
site has no containment barriers, or warning signs, and is readily
accessible to humans and animals. The nearest resident 1is 1/4 mile
southwest of the site. The access road produce a scintillometer reading
of 100 /hr compared to a background of 6/6R her. A roentgen (R) is a
measure of exposure and is roughly equivalent to 1 rem. A high radiation
area is any area accessible to personnel, in which there exists radiation
at such levels that a major portion of the body could receive in any one
hour a dose in excess of 100 mrem. Therefore, persons using even the road
to the site may be exposed to not only radiation dust but high levels of
radiation. The waste piles contain an estimated 208.32 tons of toxic
compounds and elements dispersed throughout. There is potential also for
radon exposure to individuals in the area. This site is recommended fotr a
high priority SSI.

"Copies to (please list) Navajo, &E-E, &W-S, ATSDR, &T-AS

Recommended By:/bfs /QA/M /a’(zz Mate: 7 'Cf/qD
Approved By: Date: ’?/i@/”_lv
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addztxonal 1nformatiun,j
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AUG 0 3 1990

MEMORANDUM

SUBJECT: Superfund Site Strategy Recommendation

FROM: William H. Taylor, Chief
Superfund Site Assessment Section (&6H-MA)
TO: Several Addressees
Attached are copies of the Superfund Site Strategy
Recommendations for the following sites:
SITENAME EPAID RECOMMENDATION
Nanabah Vandever L \/ 4
Elraniom Mined rNNﬁ@éE&é?lO?“f( i PA; SSI recommended

Jimmy King #2
Uranium Mine NMD9B&6&&667538 PA; No further action

Brown Vandever
Uranium Mine NMD98&6L&LFLLT PA; S81I recommended

If you have any questions about the enclosed material or need
additional information, please contact Batrbara Dtriscoll at x&740.

Addressees:

Carl Hickham (ATSDR)
Oscar Cabra (&6W~S)
Charles Gazda (6E-E)

Hank May (6T—-AS) SUPERFUND
FILE

Attachment

bcec: files DEC 3 0 1991

6H—MA:§2Y§@DLL;BD: 8/73/720:COMPAR A:ADDR2 ReEviiaANIZED

k_________—___—_



AUG 0 3 1990

Clara Bia

Executive Director

Navajo Superfund Office
P.0O. Box 279464

Window Rock, Arizona 84516

Dear Ms. Bia:

Enclaosed are the Superfund Site Strategy Recommendatiaons (S8SR)
except for the workplans for the following sites:

Site Name EPA ID Recommendation

‘NMDP8666F109 « PA;

Jimmy King #2
Uranium Mine NMDZB6647558 PAs

Brown Vandever

Uranium Mine NMDPB&LLT1L7 Pa;
Begay #1 NMD9B6667426 551
Begay #2 NMD9B&6&L7 509 551

"/”

581 recommended

No further remedial
action

581 recommended
workplan; Approved

workplan; Appraoved

If you have any questions or need additional information, please

contact me at (214) &355-46&740.

Sincerely,

Barbara Driscoll
Environmental Protection Specialist
Superfund Site Assessment Section (&H-MA)
Enclosure
bcc: Mark Satterwhite (&6H-54)

fi S
6H—MA:§%§§7 2BD:8/3/790:C0MPAQ A:BIAL:X46740
Tig% R

SUPERFUND
FILE

DEC 3 0 1991

REORGANIZED



R
SITE 'NAME : NAVAJO - " A VANDEVER URANIUM MI.
SITE LOCATION: PREWITT

SITE NUMBER : NMD986669109

LOG NUMBER : 89

ROUTE SLIP
HAZARDOUS WASTE SITE - INSPECTION REPORT

§ INITIALS 9 DATE 1 TIME (HOURS)
1. LEN PARDEE g Cz’q/ I 5V/% B R

3. HERB DAVIS

1
(Cover memo, Xerox copges of report,
log out of file, file 4 W q
(Copies to Hickam, Wright 6H-ES) q #/W 30

G s g S G e s Gm e e mm me e S S S Y I T T T T YT T - o mm mw em o om = mm = = o = - mm wn w . = -
-+ 2 2 - T -t 2 F E E T i E E A E A A At F P i 2 i P A A 2 R A 2 E F A P F F + 5 1 F X T F 5

FILE CODE: SFD-24-1-3




. ‘TION REPORT REVIEW
POTI ... HAZARDOUS WASTE SITE

SITE NAME : NAVAJO - RANABAH VANDEVER URANIUM MINE

LOCATION ¢ PREMWITT
SITE NUMBER: NMD986669109
SURVEY DATE: / / INSPECTED BY: STATE FIT TAT OTHER:
LABORATORY : CLP EPA OTHER
RECEIVED FROM: DATE RECEIVED: § / & /90
SAMPLE TYPE(s): M
SOIL SURFACE WATER GROUND WATER DRINKING WATER
off / on =site off / on -site off / on -site off / on =-site

CONTAMINANT(s): Organics Inorganics Radionuclides Microbiological

FOLLOW UP (Y/N):

lLocate Drinking Water Sources
(Re)Sampling Requested Keep Site Active (“N“=No Further Action)
Further Action is URGENT Concur with Report Recommendations

SUMMARY:

8—é§~bt.‘4ﬂ“;&k ;eﬂe /mﬁgbﬂt' /bb¢44“/u~£~q¢2a12s1; ,e#QVf «
Mﬁ m”M i ke bl wliady

SUPERFUND
FILE

DEC 3 0 1991

REORGANIZET

YZ%\; /&4g&p A RANKL

Cizfurrence: ENGI@QER/REVIENER

\()\Bw/\\%/\% %/20 /C)o
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M§ UNITED STATES ENVIROMNMENTAL PROTECTION AGENCY
g REGION Vi |
1445 ROSS AVENUE, SUITE 1200
DALLAS, TEXAS 75202

<
""l .‘ow“

wte: /2100

MEMORANDUM

SUBJECT: Potential Hazardous Waste Site - Site InspE;cion Report

FROM: 0. Thomas Love, Jr., P.E. l\"
Acting Chief
Water Supply Branch (6W-S) @Q)\""V/

TO: Betty Williamson
Chief

Superfund Management Branch (6H-M)

In response to the CERCLA investigation reports which you recently sent to
the Water Supply Branch, I am attaching our comments. Thank you for the

opportunity to review these documents.

Attachment

7o 50 — 4
R —d

Site MNumber:

cc: Cari Hickam (6H-ES)

SUPERFUN
FILE .

: DEC 3 ¢ 199;

REORGANIZED

At = ) RANIIN
W@\w ARV




E

Mr. Steve Cary
Praogram Manager
Superfund Section
Hazardous Waste Bureau
FP.0. Box 9&8
Santa Fe, New Mexico B7504-09&8
Dear Mr. Cary:
Enclosed for vyour files are the SBuperfund Site Strategy
Recommendations for the following sites:
SITENAME EPAID RECOMMENDATION
Nanabah Vandever

Uranium Mine NMDP86&667 109 PA; S5 recommended
Jdimmy King #2 ‘

Uranium Mine NMDFB&66467558 PA; No further action
Bro@n Vandever

Uranium Mine NMDI864669117 Pa: 851 recommended

If vyou have any questions about the enclosed material or need
additional information, please call me at (214) &55-6740.

Sincerely,

Barbara Driscoll =

Environmental Protection Specialist
Superfund Site Assessment Section (&H-MA)

Enclosure

bces Mark Satterwhite (GHIGAT
fileg

&6H-MA:DRISCOLL;BD:8/3/90: COMPAR A:NMP:X6740

TAYLOR




CONTACT REPORT

Meeting: () Telephone: (3 Other: ()

CONTACT LOCATION: NSO

ADDRESS: P.O.B. 2946, Window Rock, AZ 86515

PERSON CONTACTED
and TITLE: Davy Morris, Director, BIA Realty, Crownpoint, NM

PHONE: 505-786-6116

FROM (Contacting
party): T. Morris, Environmental Spec., NSO

DATE: 6/5/90

SUBJECT: Current owner, Nanabah Vandever allotment
INFO.

REPOSITORY:

CONTACT SUMMARY REPORT:

Nanabah Vandever is deceased and the allotment has been probated
to 31 heirs. Because of the Right to Privacy, further information

is attainable by written request and signing a Freedom of Information

form with the BIA Realty office in Crownpoint, NM.




REFERENCE #3

NAVAJO SUPERFUND OFFICE
NANABAH VANDEVER
ABANDONED URANIUM MINE

T. MORRIS JUNE '90




comerrmrimameree— e CONTACT.. REPORT - - SRR

Meeting: (X) Telephone: () Other: ()

CONTACT LOCATION: NSO

ADDRESS: P.0O.B. 2946, Window Rock, AZ 86515

PERSON CONTACTED
and TITLE: Patrick Antonio, Hydrogeologist, NSO

PHONE: 602-871-7331

FROM (Contacting
party): T. Morris, Environmental Spec., NSO

DATE: 5/24/90
SUBJECT: Groundwater contamination possibilities from Nanabah
Vandever Uranium mine waste piles -

INFO.
REPOSITORY:

CONTACT SUMMARY REPORT:

The Entrada aquifer is suspect due to its depth to water.

The Sonsela and Chinle aquifers are probably not affected due
to their depth.
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INFLUENCE OF FAULTS ON GROUND WATER

Faulting of sedimentary rocks can create vary complex hydrogeo-
logic systems, in which determination of the location of recharge
and discharge zones and flow systems is confounded.

Fault zones can act as either barriers to ground water flow or as
ground water conduits, depending on the nature of the material in
the fault zone----space within the fault surfaces.

If the fault zone c¢onsists of finely ground rock and c¢lay, the
material may have a very low hydraulic conductivity----meaning
water will have difficulty moving through the fault zone.

In consolidated rocks (sandstones, limestones, etc.), faults are
more often ground water conduits. Broken and brecciated rock in
the fault zone may have a high porosity and hydraulic conductivity
----meaning water will move freely through the fault zone.

The presence of faulting may have no significant effect on hydro-
geology. Faults with a very small movement will ususally have the
same hydraulic characteristics as the parent rock. Brecciated
fault zones are potential conduits for movement of hydrothermal
solutions, and faults can become mineralized possibly sealing the
fault and losing the original high conductivity.

OPINION (for Tom Morrissey): Since the stratigraphy is composed
of mostly of sedimentary limestone and sandstone formations, no
drastic influences (barriers) on ground flow is expected. The

only item of note is that recharge from infiltration through above
formations or from surface outcrops may be slightly hindered upon
contact with a fault, espeically if the rocks on each side of the
fault are of different formations. Extra time will be needed for
ground water to flow through a less permeable formation -r for
ground water to lower to a more suitable permeable formation.

If there is sufficient artesian pressure in the aqui-
fer and the fault zone has favorable conductivity, ground water
may rise up through the fault and emerge as a spring or seep at
surface level. Just the opposite, faults can also transmit con-
tamination to lower, previously uncontaminated aguifers.

A fault would have more of an influence if a well was
drawing right near a fault zone.




REFERENCE {4

NAVAJO SUPERFUND OFFICE

NANABAH VANDEVER
ABANDONED URANIUM MINE

T. MORRIS JUNE '90




‘l' COFHKH’N“@RIW,‘I',

Meeting: () Telephone: (X Other: ()

CONTACT LOCATION: NSO
ADDRESS: P.O.B. 2946, Window Rock, AZ 86515

PERSON CONTACTED
and TITLE: Daryll Begay, Ranger, Navajo Fish and Wildlife

PHONE: 602-871-6451

FROM (Contacting
party): T. Morris, Environmental Spec., NSO

DATE: 6/8/90

SUBJECT: Fisheries, Recreational Areas, Haystack Mountain, NM
INFO.

REPOSITORY:

CONTACT SUMMARY REPORT:

No Fisheries ‘ -

No Navaijo hunt units or designated recreational areas in the
Haystack area , N L .




REFERENCE #5

NAVAJO SUPERFUND OFFICE
NANABAH VANDEVER
ABANDONED URANIUM MINE

T. MORRIS JE‘NE '90




CONTACT REPORT #

Meeting: (Xx) Telephone: ( ) Other:
CONTACT LOCATION: Residence of contact

ADDRESS: Crownpoint, NM .

PERSON CONTACTED

AND TITLE «+ Elsie Brown, Field Nurse, Indian Health Service

PHONE: 505-786-5291

FROM (Contacting
Party) ! T. Morris, Environmental Spec., NSO

DATE ¢+ 5/26/90

SUBJECT: Residence count, Haystack Mountain area

CONTACT SUMMARY REPORT:

The attached map was drawn by a field worker under Ms. Brown's

supervision. This map shows the residences around Haystack

(

)

Mountain. The gravel pits shown on the map are actually abandoned

Uranium mines in the Todilto limestone.
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NAVAJO SUPERFUND OFFICE
NANABAH VANDEVER
ABANDONED URANIUM MINE

T. MORRIS JUNE '90




CONTACT REPORT

Meeting: () Telephone: (X Other: ()

CONTACT LOCATION: NSO

ADDRESS: P.0O.B. 2946, Window Rock, AZ 86515

PERSON CONTACTED

and TITLE: David Baggett, Environmental Specialist, New Mexico
Health and Environment Dept.

PHONE: 505-827-2943

FROM (Contacting
party): T. Morris, Environmental Spec., NSO -

DATE: 5/21/90
SUBJECT: Bioaccumulation of radionuclides in livestock, Haystack, NM

INFO.
REPOSITORY:

CONTACT SUMMARY REPORT:

No studies done at Haystack

See Atfached: "Radionuclide Levels In Cattle Raised Near Uranium
Mines and Mills In Northwest New Mexico”




) ‘

RADIONUCLIDE LEVELS IN CATTLE RAISED NEAR
URANIUM MINES AND MILLS IN NORTHWEST
NEW MEXICO

BY

SANDRA C. LAPHAM, M.D., M.P.H. and JERE 8. MILLARD, M.S.
B NEW MEXICO ENVIRONMENTAL IMPROVEMENT DIVISION

AND
JOMATHAN M. SAMET, M.D., M.S.
NEM MEXICO SCHOOL OF MEDICINE

JUNE, 1986

P.0. BOX 968
SANTA FE, NEM MEXICO 87504-0968

FUNDING FOR THIS STUDY WAS PROVIDED BY THE NEW MEXICO LEGISLATURE
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INTRODUCTION

The development of a large uranium mining and milling industry in the
Colorado Plateau during the past 30 years has led to concern about adverse
health effects of these industrial activities on nearby human populations.
Few studies have addressed radionuclide concentrations in domestic animals
raised near uranium mines or mills. Yet evidence from two previous
investigations indicates that there may be contamination in the food chain

leading to humans.

In the first study, Holtzman et al. collected animals near Grants, New
Mexico, in 1979, and found that muscle, lung, and kidney tissue from wild
rabbits foraging near uranium mwill tailings piles had higher mean
concentrations of radium-226 (Ra-226) than did control rabbits (1). They
also showed that grass irrigated with mine dewatering effluent had elevated
Ra-226 concentrations and that cattle grazing on land irrigated by mine
water had higher levels of both Ra-226 and radioactive lead, compared to

controls.

Another study was conducted in 1979 at Church Rock, New Mexico, in response
to an accidental spill of uranium tailings liquid into a stream of mine
dewatering effluent (2). Investigation into the potential human health
consequences of the accident included radiochemical analyses of muscle,
Tiver, and kidney tissue from livestock that grazed near the banks of the
stream and drank mine water. Radionuclide concentrations were higher than
controls, both in animals exposed to the spill and in those exposed only to

uranium mine dewatering effluent.



In 1983, New Mexico had nine operating underground uranium mines ‘1,
There are seven conventional uranium-recovery facilities currently under
licensure by the New Mexico Radiation Protection Bureau, Environmental
Improvement Division (EID), although only two have operated in recent years
f4). Seven large uranium tailings piles in the state cover 1355 acres (5),
and the Jackpile open pit uranium mine is 2656 acres in size f6). All of
these mines and mills are located in the Gfants mineral belt, an area of
about 4000 square kilometers (2500 square miles) (Ffgure 1). Since grazing
land in this area of New Mexico supports about seven cattle per square mile
(7Y, 17,500 animals potentially could be exposed to products of the uranium

mining and milling industry.

We conducted the present investigation to determine whether cattle grazing
in areas with wuranium mining and milling activity have tissue
concentrations of radionuclides that are significantly above background,
and whether eating this tissue regularly could expose humans to excessive
internal radiation doses. Existing U.S. standards for the nuclear fuel
cycle limit radiation doses to members of the public to 25 millirem [mrem)
per year to any organ except thyroid, but exempt radiation doses from
uranium mine effluent and from radon and its daughters (8). Evidence of
food chain contamination near mines and mills could raise questions as to

the adequacy of these standards.
NETHODS
Study Site Selection.

Two areas in the Ambrosia Lake region, an 80 square kilometer (km) valley




located in the Grants Mineral B8elt (Fiqure 1) of northwestern New Mexico,
were chosen for this study because Ambrosia Lake has been the site of
intensive uranium mining and milling since the late 1950°'s. Numerous
tunnels undermine the area, which is dotted with ventilation shafts (Figure
2). A large uranium milling facility, which Kerr-McGee opened in 1957, is
licensed to process 7000 tons of ore per day. There are two uranfum mill
tailings piles in the valley. The Kerr-McGee pile was active until 1984
and is 245 acres in size, while the other (Phillips) pile, covering 105
acres, has been inactive since 1963, Continuous discharges of mine
dewatering effluent, currently treated by ion exchange plants to remove Ra-
226 and natural uranium, are available to domestic animals and provide the
only water source for some. The Kerr-McGee tailings piles and the
associated lagoons are fenced to prevent access. However, animals do have

access to liquids collecting on top of the Phillips pile.

It was estimated that 122,000 curies of radon gas were released per year in
the 1970's from mine vents in Ambrosia Lake {9). In addition, radon.is
released from the Kerr-McGee tailings pile, the Phillips tailings pile,
numerous mine waste piles, and from soil in the area. The total radon
released per year to the atmosphere was estimated to .be 157,200 curies
710). Results of a 1978-1979 study conducted in Ambrosia Lake by Buhl et
al. indicated that the state and federal radon limit of 3.0 picocuries per

liter (pCi/1) above background (11, 12) was exceeded at four of nine air
sampling stations (10). The overall two year average for all the stations
(4.0 pCi/1) also exceeded the 1limit. However, this limit exempts

contributions from any mining activities. Subsequent monitoring of radon

levels in Ambrosia Lake between 1980-1984 (4) revealed similarly elevated




ambient air radon concentrations {Figure 2). Thus, cattle in the area are
potentially exposed to radon and its decay products, windblown tailings or

ore, and mining effluent,

The Church Rock study site is approximately 20 k¥m north of Church Rock, New
Mexico and &5 km west of Ambrosia Lake {(Figure 1), A United Nuclear
Corporation [UNC) uranium mill is located at the site and is licensed to
process 3000 tons of ore per day. However, this facility has not processed
ore since May, 1982. Two underground mines currently discharge effluents
which form a perennial stream available to local animals (Figure 3). In
addition, an ion exchange plant downstream of the mill discharges liquid
effluent into the Rio Puerco. In 1979, a breach of the UNC mill tailings
impoundment released 355 million liters of liquid wastes contaminated with
toxic elements and radionuclides from the uranium-238 decay series (2).
Therefore, animals at this study site were potentially exposed to

accidental releases and chronic discharges.

Mean ambient air radon concentrations and standard errors in the Church
Rock region were 1.5 + 0.3 and 1.3 + 0.2 pCi/1 for 19 and 17 individual
samples respectively, taken in 1930 at two stations within 0.5 km of the
UNC tailings impoundment, From August, 1984 to February, 1985, radon
averaged 1.7 + 0.2 and 1.5 + 0.2 and pCi/1 from 14 samples collected at the
same 1980 statfons. Radon concentrations measured in 1980 averaged 0.5 *

0.1 pCi/1 five km from the tailings facility (13).

Crownpoint, the control study site, is also in the Grants Mineral Belt




approximately 40 km northwest of Ambrosia Lake and 22 km east f Church
Rock. The nearest active uranium impoundment is an in situ pilot plant
approximately 8 km to the northeast, An undeveloped mine shaft is located
5 km southeast of the control animals' grazing site. There are no other
uranium industrial activities in the area. Thirty-seven radon measurements
taken at distances of 0.8-5 km from the undeveloped mine and 5-2 km from
the in situ pilot plant have averaged 0.15 + 0.02 pCi/1 (10). These radon
concentrations are consistent with averages from unmined areas in the
Grants Mineral Belt (10).

Natural background radioactivity was not measured in Ambrosia Lake or
Church_Rock prior to start-up of the mining and milling operations at these
sites. However, the Crownpoint area of New Mexico is rich in underground
uranium and is slated for uranium mine development in the future if the
price of uranium increases. Therefore, it is an area with potentially high
background radiation, yet is an undisturbed area in the Grants Mineral
Belt. For these reasons Crownpoint represented an appropriate baseline

for comparison to animals raised near uranium mines or mills.
Cattle Selection and Tissue Sampling.

A1l cattle were purchased and slaughtered in October, 1983, Five cattle
were obtained from each of two ranchers in Ambrosia Lake. Group 1 cattle
grazed in a 4.4 square km fenced area that had frequently been flooded by
dewatering effluent from a nearby uranium mine. The ion exchange plant

(Figure 2) that treated this water to remove uranium and Ra-226 was built

in 1976 but has not been regulated by the EID due to pending litigation




(4). Group 1 cattle's only water source was mine dewatering effluent.

Group 2 cattle grazed in a much larger open area and had access to surface

impoundments as well as dewatering effluent. Seven cattle were purchased
in Church Rock (Figure 3) and ten animals were purchased in the control
area near Crownpoint, Information on sex, birth date, place of birth,
health, and food and water sources, was obtained for all animals at the

time of purchase.

Exposed and control cattle were transported to an abattoir and sacrificed
within 48 hours. A United States Environmental Protection Agency (EPA)
veterinarian and New Mexico EID staff obtained the specimens, while taking
precautions to prevent cross-contamination of tissues. Nondisposable
equipment was washed thoroughly between sample collections., Specimens were
individually bagged and identified. Tissues obtained from each animal for
analysis included several kilograms of the upper thigh muscle, the right
lobe of the liver, a whole kidney, and the entire right femur., Tissues
were refrigerated and transported to the analytical 1laboratory for

analysis. Backup and quality control specimens {Appendix A) were frozen,

Envirommental Sampling.

Composite samples of grass and soil were collected from grazing areas in
Ambrosia Lake and Church Rock (Figure 2, 3) and from the control area.
Grasses in a square meter area were clipped at soil level and analyzed
uynwashed. Soil samples were collected in each vegetation quadrat to a depth

of 5 cm and a volume of 600 cm3,




Water samples were obtained from all water sources available tc the study
cattle #n Ambrosia Lake and Crownpoint. Water was sampled from the
Pipeline arroyo and from the Rio Puerco in Church Rock. Approximately 3.8
liters of unfiltered water was collected at each source and treated with 20
ml of amncentrated nitric acid to form a 0.5%¢ HNO3 solution. This

technique prevented plating of radionuclides on the sample container.
Laboratory Methods.

Eberline Corporation in Albuquerque, New Mexico performed the radiochemical
analyses. Each tissue was analyzed for uranium-238 (U-238), uranium-234
(u-234), thorium-230 (Th-230), Ra-226, lead-210 (Pb-210), and polonium-210
(P0-210). 1In addition, split samples of muscle,‘ liver, and kidney tissues
from two cattle chosen randomly from each of the three areas were analyzed
for the above radionuclides by the EPA, Environmental Monitoring Systems,
Las Vegas, Nevada, (EPA-Las Vegas) for quality control purposes (Appendix
A).

The methods for measuring radionuclide concentrations in animal tissues and
environmestal samples were derived from published EPA and United States
Department of Energy analytical procedures (14, 15). Tissue samples were
weighed (YTable 1) and dried at 1059C for approximately 24 hours. About 200

grams {(gm) of the dried sample were ashed in a muffie furnace at SOOOC

then wet ashed repeatedly with concentrated nitric acid (HNO3) and hydrogen
peroxide repeatedly to dissolve the sample. The final residue was

dissolved #n 8 normal HNO3 and diluted to a measured volume. Aliquots of

this solution were used for U-238, U-234, Ra-226, and Th-230 analyses.




Uranium and thorium were then measured by alpha spectroscopy, and Ra-225

was measured by radon de-emanation.

For the Pb-210 and Po-210 analyses, approximately 200 gm of the dried
sample were digested (wet ashed) repeatedly with concentrated nitric acid,
hydrochloric acid (HC1) and hydrogen peroxide at B850C until the entire
sample was completely oxidized and dissolved. The sample was then
dissolved in 1 normal HC1 to a measured volume. Aliquots of this solution
were analyzed for Po-210 by electrodeposition and alpha counting, and for
Pb-210 by bismuth-210 (Bi-210) separation and beta counting. Appropriate
internal tracers and stable carriers were added to determine the chemical
and radiochemical recovery fractions. The lower limits of detection (LLD)

are presented in Table 1.

Bone samples were weighed and then cut into twelve approximately esqual
sections of about 3 centimeters in thickness. Alternate sections were
combined. One combined sample was used for the determination of U-238, U-
234, Ra-226, and Th-230, The remainder was analyzed for Po-210 and Pb-210,

according to the above methods.

All environmental samples (vegetation, soil, and water) were analyzed for
y-238, U-234, Th-230, Ra-226, Pb-210, and Po-210 using the same methods for
measuring radionuclide concentrations as were used for tissue specimens.
Tissue and bone concentrations of Po-210 were corrected for radiocactive

decay and the ingrowth of Po-210 from Pb-210 with the following equation:




Corrected Po-210 = Po-210 at separation date - (1-e-*tub-21o at separation dats

e‘At
Where A = decay constant for Po-210

t = time between sample collection and Po-210 sample analysis

when Po-210 was raqiochemicany separated from Pb-210,

If the corrected Po-210 concentration was a negative number, it was

assigned a value of zero.

Methods used at the EPA-Las Vegas laboratory for detecting radionuclides in
animal tissues have been previously described (2), with the exception that
Th-230 recoveries were determined using a thorium-229 tracer, followed by
alpha spectrometry. The major difference between procedures followed by
the two laboratories involved the analysis of Pb-210. Technicians at
Eberline counted the Bi-210 decay product of Pb-210 using beta detection
equipment while those at the EPA-Las Vegas laboratory counted the Po-210
formed from Pb-210 decay using alpha spectrometry. In both laboratories,
an error factor was calculated and reported as two standard deviations of
the counting rate (16). Negative radionuclide concentrations were reported
on occasion and resulted from subtraction of background counts from sample

counts. Each laboratory also used its own protocol for assuring quality

control.

Statistical Methods.

Statistical analysis was performed on the computerized data set using the

Statistical Analysis System (17). Radionuclide concentrations in cattle




tissue and bone, and concentrations in the environmental samples “rom each
of the two Ambrosia Lake groups, Church Rock, and Crownpoint were compared

using both parametric {multiple analysis of variance (MANOVA) with General

Linear Models (G.L.M.) for unequal sample sizes, Duncan's multiple range
test) and nonparametric (Kruskal-wallis and Wilcoxen's two-sample)
statistical tests. In the MANOVA approach radionuclide concentrations were

the dependent variables. Location (Ambrosia Lake Group 1, Group 2, Church
Rock or Crownpoint) was the independent variable. Analyses of cattle

tissue were performed with and without age added to the model to determine

possible age dependent effects.

Since the sample size in each group was small, it was not possible to
determine whether the data were normally distributed. Therefore,
nonparametric tests were performed. The Kruskal-Wallis test was used to
determine whether any of the three exposure groups or the control group
differed significantly (p < 0.05). If significant differences were found,
the Wilcoxon's rank-sum test, with continuity correction of 0.5, was used

to compare each expasure group to the Crownboint control group.

A discussion of the quality control comparisons is given in Appendix A.
Results of split sample testing were compared using a two-tailed paired-
sample t-tast (18).

RESULTS
Cattle Data.

A1l of the cattle but one were female. The average age of Ambrosia Lake
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Group 1 cattle was 5.0 (range 4-65 years). Ambrosia Lake Group 2 cattle
were two- and three-year-olds with a mean age of 2.4, The mean age of the
Church Rock cattle was 2.6 ’range 2-5 years) and that of the Crownpoint
controls was 4.8 (range 3-7 years), Except for one animal purchased as a
calf from another owner, all animals were born and raised in the described
areas. The owner of Ambrosia Lake Group 1 cattle stated that some of the
animals in his herd were not gaining weight properly and reproduced poorly.
The other owners reported their animals to be in good health. Animals from
all four groups received supplemental fodder during winter. All seventeen
animals in the three exposed groups and none of the ten animals in the

control group had access to uranium mine dewatering effluent.
Radionuclide Concentrations in Cattle.

Mean radionuclide concentrations in muscle tissue from Ambrosia Lake Groups
1, 2, and from Church Rock cattle were similar to corresponding controls,
with the exception that Ra-226 and Po-210 were significantly increased in
Group 1 cattle and U-234 was elevated in Church Rock cattle [Table 2).
Mean radionuclide concentrations in the majority of the liver, kidney, and
femur samples were significantly above control levels among both Ambrosia
Lake Group 1 and Group 2 cattle. Liver and femur from Church Rock cattle
were significantly elevated in U-238 and U-234, and femur was elevated in
Ra-226. Levels of Th-230 were generally higher among Church Rock cattle
than controls but these elevations were not significant statistically.
When age was added to Tocation as an independent variable in the MANOVA
model, the effect of location on mean radionuclide conentrations was
unchanged, although differences between mean muscle Ra-226 and kidney Po-

210 concentrations in Ambrosia Lake Group 1 cattle versus the remaining
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groups  became less significant statistically /p=0.07 and 1.95,
respectively). Age did not alter significance levels in the other

analyses.
Radionuclide Concentrations in Environmental Samples.

Radionuclide 1levels in soil sampled from Ambrosia Lake Group 1 were
significantly elevated over those of controls. Concentrations of th-230
and Ra-226 were significantly higher than controls in vegetation samples
(Table 3). Concentrations of Th-230 and Ra-226 in vegetation from Ambrosia
Lake Group 2 were also significantly higher than controls, Mean
radionuclide concentrations in soil from Ambrosia Lake Group 2 were several
times higher than those of controls, but the differences did not attain
statistical significance. Soil from sampling sites 11-13 in Group 1 and
sites 2, 4, and 5 in Group 2 had much higher radionuclide levels than did
soil collected at the other sites in the respective grazing areas
{Appendix, Table B-2). Soil samples from Church Rock had higher mean
radionuclide concentrations than those from Crownpoint but these levels-
were not significant statistically (Table 3). Radionuclide content of
vegetation from Church Rock was higher than controls irn Ra-2:6 and Po-210

but these difference did not attain statistical significance,

Water samples collected from Ambrosia Lake Group 1 and from Church Rock had
higher mean concentrations of U-238 and U-234 than controls. Ambrosia Lake
Group 2 water contained higher levels of these radionuclides than controls

but the differences were not significant statistically,
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DISCUSSION
Summary of Study Results.

The principal objective of the present study was to determine whether
radionuclide concentrations in the tissues of cattle raised near uranium
mines and mills were significantly higher than those of unexposed animals.

Results indicated that all three groups of cattle exposed to uranium mine
and mill discharges and wastes had elevated tissue radionuclides compared

with controls.

Cattle exposed to the most active mining and milling area, Ambrosia Lake,
were considerably closer to mines and mills than those from Church Rock.
Ambrosia Lake Group 1 cattle grazed in an area with the highest measured
concentrations of soil radionuclides, and dewatering effluent was their
only water source. Water samples had higher levels of U-238 and U-234 than
controls, These animals also were raised where ambient air radon levels

were above background.

Most of the liver, kidney, and bone tissues from Ambrosia Lake Groun 2
cattle also contained elevated radionuclide concentrations. These animals
grazed in an area with elevated ambient radon concentrations. A portion of
their grazing area abutted a uranium mill and tailings pile, However,
these cattle roamed over a very large area and drank rainwater in addition
to mine dewatering effluent, Environmenta1 sampling revealed mean
radionuclide concentrations in soil, vegetation, and water that were

intermediate between Ambrosia Lake Group 1 and the controls.
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Tissues from Church Rock cattle showed lower radionuclide levels than were
found in cattle from Ambrosia Lake, These animals had exposure to much
Tower levels of ambient air radon (most levels were probably background).
Most radionuclide concentrations in vegetation also were similar to
background levels, The primary exposure of these cattle was to uranium
mine dewatering effluent. Water samples taken from Church Rock were
elevated in U-238 and U-234, Correspondingly, cattle tissue from Church
Rock was elevated in U-23% and y-234,

Study Limitations.

This study had several limitations. First, only a small number of cattle
were tested from each area. Since therse was variability between
radionuclide concentrations measured in animals from each group, the
standard errors were large. Second, there was variability in the results
of split sample testing, especially the P0-210 measurements (Appendix A)}.
It is possible that the Po-210 concentrations reported by Eberline

Laboratory may be twice as high as the true values.

A third problem was that the radionuclide concentrations measured in the
environmental samples may not have been representative of those to which
the cattle were actually exposed. The sample numbers were small and
samples were taken at only one point in time. Since the cattle were living
in their respective areas for two to seven years, many samples of soil,
vegetation, and water, tested periodically, ﬁould have been required to

characterize radionuclide lavels in the cattle's environments.

The fact that only single samples were collected is a problem, especially

14




in interpreting the results of water analyses. lon exchange plants treated
the mine water drunk by cattle from both Ambrosia Lake Groups and from
Church Rock. However, concentrations of contaminants in treated effluents
may have fluctuated, depending on how well and how consistently these
plants were maintained and operafed. Untreated uranium mine water may
contain significant levels of U-238 chain radionuclides, Gallaher and
Goad, in a study of mine water in New Mexico, reported a median of 170
pCi/1 Ra-226 and 5.4 mg/1 uranium (equivalent to about 1800 pCi/t each of
U-238 and U-234) (19). Thus, if ion exchange plants were not operating
effectively, study cattle could have ingested water containing much higher

radionuclide levels than those given in the present report.

Finally, only two of a possible four groups of cattle were sampled from
Ambrosia Lake. One group not sampled was considered to be more heavily
exposed to uranium activities than those that were sampled. Therefore, the
results of this study should not be considered to completely describe the

tissue levels of all animals grazing in Ambrosia Lake.
Estimation of Doses from Cattle Tissue Ingestion and Cancer Risk Estimates.

The internal dose commitment received when a person ingests cattle tissue
for one year with known radionuclide concentrations was estimated for all
four groups using dose conversion factors of Dunning (20). These conversion
factors were used because they are based on the most current metabolic
models for the uptake and elimination of radionuclides. Mean tissue
concentrations for each exposed group and the control group were used for
the calculations, and dose commitments were estimated for a 50 year period

following one year of ingestion. Fp uptake factors for absorption of
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specific radionuclides across the human gut were 0,05 for U-238 and y-234,
0.0002 for Th-230, 0.2 for Ra-226, 0.2 for Pb-210, and 0.1 for Po-21% 721,
A quality factor of 20 for alpha radiation was assumed for all dose
conversign factors, in accordance with recommendatigns of the Internaticnal
Commission on Radiological Protection (ICRP) 122), We estimated doses to

human %idney, liver, endosteum, and red marrow.

To estimate cancer risks from ingestion of cattle tissue, total picocuries
of each radionuclide ingested per year were calculated and converted to
mrem per year using the effective dose equivalents of Dunning (20). The
total effective dose equivalent for each scenario was then multiplied by
the ICRP risk coefficient of 125 x 10-6 per rem to estimate the expected
number of cancer deaths (22). Lifetime cancer risks were expressed as the
number of excess cancer deaths per million population attributable to the

radiation dose received from one year and 20 years of ingestion.

Internal radiation doses and cancer risks were calculated according to
three scenarios of tissue consumption., Scenario 1 assumed that a family
living in the described areas would slaughter and ingest all the edible
parts of an animal, including its liver and kidneys, over a one-year
period. This scenario assumed a total beef consumption of 78 kilograms
(kg) per year per individual, the average per capita yearly meat
consumption in the United States (23) and a dietary proportion of muscle,
liver, and kidney comparable to that organ's percentage of the combined
average weight of beef muscle, liver, and kidney, 74 kg (94.8%), 2.7 kg
(3.4)%, and 1.3 kg (1.87%) respectively (2).
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Scenario 2 assumed that a person ingested 78 kg of muscle per vear from
each area but did not eat liver or kidney. Scenario 3, a worst case
estimate, assumed that a person ate higher percentages of liver and kidney.

These percentages were the 99th percentile of reported consumption from a
1984 dietary survey of 767 adult Hispanic and Non-Hispanic white New
Mexicans selected randomly for a study (24). Worst case estimates assumed
a liver consumption of 13.1 kg per year and a kidney consumption of 2.6 kg
per year, with muscle constituting the remainder of the 78 kg yearly meat

intake.

In scenario 1, the annual ingestion of muscle, liver, and kidney from
control animals incurred a 50 year dose commitment of 25 mrem to the kidney
and 27 mrem to endosteum (Table 4), Similar doses were calculated from
eating beef from Church Rock. Consumption of ALG2 cattle resulted in
radiation doses approximately twice those incurred from eating control
cattle tissue. The dose incurred from eating Group 1 cattle for one year
was associated with an even higher dose, especially to kidney /100 mrem
above the control), Polonium-210 and Pb-210 were the most important
nuclides in terms of dose to kidney, liver, and red marrow. Lead-210,
followed by Ra-226 Po-210, and Th-230, contributed substantial fractions
of the dose to endosteum. Because it is possible that the reported Po-210
measurements were higher than the true values, the dose contributions from

Po-210 may be overestimates by a factor of about two.

Cancer risks associated with these doses for scenario 1 were one chance in
1,310,000 from ingesting control beef, one chance in 940,000 from eating
Ambrosia Lake Group 2 cattle, one chance in 1,170,000 from Church Rock
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cattle, and one chance in 280,000 from Ambrosia Lake Group . cattle,
Continuogus ingestion of Group 1 cattle for 20 years would ifncur a lifetime

cancer risk of one chance in 14,000,

Eliminating liver and kidney from the diet and eating muscle tissue alone
!scenario 2) reduces the internal radiation dose {Table 5). The dose from
ingesting Ambrosia Lake Group 1 cattle, for example, is reduced by about
55%. The ingestion of Ambrosia Lake Group 2 or Church Rock cattle is
associated with a negligible excess cancer risk. Consumption of beef from

Ambrosia Lake Group 1 results in a cancer risk of one chance in 534,000,

The worst case estimates of scenario 3 predict much higher doses (Table 5},
For instance, the resulting 50 year dose commitment to kidney from one year
of ingestion was enhanced by a factor of 2.3, to 300 mrem. For one year of
ingestion, corresponding cancer risk estimates are one chance in 120,000
for the highest exposure group (Ambrosia Lake Group 1) and one chance in
400,000 for Ambrosia Lake Group 2. The cancer risk for consuming Church
Rock animals [one chance in 670,000) was similar to that from ingesting
Crownpoint control cattle {one chance in 630,000) despite statistically
higher uranium concentrations in tissues from Church Rock animals. This
occurred since uranium contributed a small percentage of the total

radiation dose.

The doses calculated for the various scenarios are based upon consumption
of large amounts of muscle tissue, which contains lower radionuclide
concentrations than liver or kidney. Eating liver and kidney incurs much
higher internal radiation doses than eating muscle tissue. Since all of

the dose and risk estimates are approximations, based upon numerous
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assumptims concerning the uptake and retention of radionuclides and their
cancer-cmsing potential at low doses, the actual doses and cancer risks
may be ¥gher or lower than the numbers we have presented. Although we
calculatal dose commitments according to estimates given by Dunning, other
dose comersion factors which include higher and lower values than those of
Dunning ae reported in the literature (25). Furthermore, the fifty year
dose comsitments calculated in this report could underestimate the dose to
potenti®y exposed children or infants since higher dose conversion

factors ae recommended for young age groups (26).

Interprextion and Significance of Elevated Radionuclide Levels in Exposed

versus Cestrol Cattle.

Despite #e limitations of this investigation, the findings support the
conclusior that the elevated radionuclide levels found in cattle tissues
from Ambmsia Lake and Church Rock resulted from the cattle's exposures to
radionuclde byproducts of the uranium mining and milling industry. The
elevated fissue radioactivity in exposed compared to control cattle is
confirmed by the statistical tests of significance and by the consistency
of the &ta. Although the sample sizes in our study were small, the
differenas between exposed and control samples reached statistical
significame for many of the radionuclides, and in most comparisons mean
levels imall of the exposure groups exceeded those in controls. Thus, it
is unlikey that the differences were due to chance. Since the cattle
tissue was analyzed in a blind fashion by the laboratories, this reduced
the possiSity of bias in reporting results. The mean differences between

radionuclide concentrations in exposed and control cattle, moreover, did
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not result from high concentrations in a few isolated cattle. Ir 2mbrosia
Lake Group 1, 15 of the 24 comparisons to control animals were significant
statistically. Radionuclide measurements in each each of the five cattle
from Ambroisa Lake Group 1 exceeded mean levels of their respective
controls in all but two of the 75 comparisons [Appendix Table B-1.).
Further mean, radionuclide concentrations in the femurs of cattle from all
three areas were numerically higher than controls in all but one of the 18
samples tested and the differences attained statistical significance in 10
of 18. This finding of high levels in bone tissue suggests that these

animals were exposed chronically to U-238 chain radionuclides.

The environmental data collected in this investigation, although limited,
strongly supports the conclusion that the elevated radionuclide levels in
cattle tissue resulted from exposures to uranium mining and milling.
Ambrosia Lake, the exposure area most impacted by the uranium mining and
milling industry, had the highest concentrations of environmental
radionuclides, and 1is the area in which cattle tissues contained the
highest radionuclide levels. Animals from Ambrosia Lake were exposed to
high ambient air radon, windblown tailings, and mine water., Church Rock,
the exposure area farther removed from uranium mine operations had lower
levels of environmental radionuclides compared to controls, and cattle
tissue from this area had relatively lower radionuclide concentrations.
The primary environmental source of radionuclides for these animals was

mine water drunk by the cattle,

Data from this and other investigations provided evidence that the high
radionuclide levels found in environmental samples were not due to natural

sources of radiation. Natural background radiocactivity was not measured
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fn Ambrosfa Lake or Church Rock prior to start-up of the mining and milling
coperations. However, soil samples collected at Ambrosia lLake in another
study indicated that true background concentrations were much lower than
the radionuclide levels found in this investigation. In 1983 soils were
collected at 16 locations across Ambrosia Lake from the surface and at a
depth of 30 centimeters {(cm) (10). The surface soil mean and standard
error was 13,5+ 6.6 pCi/gram for Ra-226, while soils collected at 30 cm
depth averaged 0.57+ 0.08 pCi/gram. Ra-226 concentrations in soil
collected at 30 cm depth were similar to those collected at the surface at
Crbwnpoint. NM. Therefore, the levels of Ra-226 in surface soil probably
reflected contributions from the uranium mining and milling industry.

In the present study the grazing area for Ambrosfa Lake Group 1 cattle has
been flooded by mining effluent for years. Prior to 1979, when the ion
exchange plant was built, the water that flooded this area was untreated
uranium mine dewatering effluent. Soil from sample sites 11-13 contained
extremely elevated levels of radionuclides, compared to the remaining
samples. These sites were close to the discharge from the ion exchange
ptant but farther from the Phillips or other tailings piles than sample
sites 10 and 14, which had much lower levels of soil radionuclides. In
this case it appears that mine water rather than windblown tailings
contributed more to high levels of U-238 chain radionuclides in grazing

area 1.

The grazing area for Ambrosia Lake Group 2 cattle was not irrigated by
~uranium mine dewatering effluent., Soil containing the highest levels of U-
238 chain radionuclides was from sampling sites 2, 4, and 5. These sites

were very close to the Kerr-McGee tailings pile, and mine vents were




abundant in these areas. Radium-226 in soil from these sampling sites
averaged 20.3 pCi/gram. Soil from sites 3, 6, and 7, which are farthest
from the mill and its tailing pile, had levels of Ra-226 that averaged 1.3
pCi/gram. The elevated radionuclides in soil from grazing area 2 have

therefore probably resulted from windblown tailings or radon daughters.
These difference could not easily be attributed to variations in natural

radioactivity,

The contribution of radon daughters to the radionuclide content of s¢il,
vegetation, and cattle tissue is not clear. Radon gas is an important
source of Pb-210 and Po-210, and ambient radon concentrations were elevated
over background in Ambrosia Lake, Since radon {s not a source of uranium,
Th-230, or Ra-226, and since the soil, vegetation, and animal tissues
contained relatively high levels of these radionuclides as well, it is
evident that sources other than radon gas contributed significantly to the
elevated radionuclide levels demonstrated in this investigation. Although
cattle from Ambrosia Lake Group 1 had elevated levels of P0-210, cattle
from Ambrosia Lake Group 2 were the only ones that had high levels of Pb-
210 in any of the tissues, albeit only in kidney. It is possible that the
elevated kidney Pb-210 levels resulted from exposure %to radon g»s and its

daughter products.

In addition to the statistical significance, the consistency of this
study's results, and evidence provided by environmental data, the
conclusion of this investigation is also supported by previous research
into cattle contamination by the wuranium mining aﬁd milling industry.
Holtzman et al. measured tissue concentrations of Ra-226, Pb-210 and Po-

210 in two cows that foraged near the Anaconda uranifum mill tailings pile
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in New Mexico. Animals in this study had no access to uranium mine
dewatering effluent 71). These cattle had muscle concentrations of 1.1 and
1.2 pCi/kg Ra-226, liver concentrations of 0.87 and 1.5 pCi/kg Ra-226, and

kidney concentrations of 220 and 2.6 pCi/kg Ra-226. The;e Ra-226 levels
and reported concentrations of Pb-210 (Appendix A, Table A-3) were
generally intermediate between those found in Ambrosia Lake Group 1,
Ambrosia Lake Group 2, and Church Rock cattle. Tissue concentrations of
Po-210 were lower than those reported in the present study. The two
control cattle in the Holtzman study had somewhat higher radionuclide

concentrations than the averaged values for controls in this investigation.

Two cows collected from the Church Rock area in 1979 had muscle, liver, and
kidney concentrations of U-238, U-234, Th-230, RaQEQG, Pb-210, and Po-210,
that were similar to the concentrations reported in the present analysis of
Church Rock cattle (2). These cattle were from the same area as those in
the present study. Another recent study examined ten sheep raised in
Church Rock and ten controls. The findings of this investigation are
presented elsewhere (27) but support the conclusion that radionuclide

levels were higher than controls in sheep from Church Rock as well,

An additional objective of this investigation was to determine the risk to
public health of eating exposed cattle over a long period of time. Owners
of the purchased animals stated that they raise, slaughter, and consume
their own animals. Further, it was assumed that some individuals buy a cow
or a side of beef, freeze it, and consume it over several months. Thus,
some New Mexican families might purchase an exposed animal and eat large

quantities of meat containing elevated radionuclide concentrations.
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To examine the importance of the elevated tissue radioactivity found in
this study, we calculated estimates of internal radiation dose from
ingesting exposed and control tissues. Dose estimates indicated that
consumption of cattle tissue from Church Rock leads to approximately the
same radiation dose as does eating control cattle. Consumption of Ambrosia
Lake Grouﬁ 2 cattle resulted in radiation doses approximately twice those
incurred from control tissue consumption. Consuming cattle from Ambrosia
Lake Group 1, however, is associated with a much higher dose estimate,.
After subtracting the dose estimated frﬁm inéestion ofVCrownhoint controis,
which represents background doses for the area, the dose to human kidney
from one year of ingestion exceeds 100 mrem, The general public, however,
would not receive dosas of this magnitude, as it is highly unlikely a
person would consume a large amount of meat from one area of New Mexico.
A person who buys and consumes 0.5 kg of muscle from Ambrosia Lake group 1
cattle, for example, would receive a 50 year dose commitment of 0.87 mrem
to the kidney, compared with a dose of 0.17 mrem from eating this much

control beef.

For all the assumed scenarios, cancer risks attributable to eating beef
from each of the exposure groups were within the ICRP's acceptable limit of
below one excess death per 100,000 individuals in a population {22). These
calculations were based on the assumption that a person eats 78 kg of area
beef for one year. It is probable that few residents are exposed to this
extent. For those who have eaten area meat, sespecially liver and kidney,
for a prolonged period of time, risk estimates may exceed the acceptable
limit. The 20 year ingestion risk estimate for Ambrosia Lake Group 1,

scenario 1, for example, is one death per 14,000 exposed individuals.
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To place this risk in perspective, it has been estimated by the E£PA zthat

individuals living continuously next to some uranium mill tailings opiles
may have an excess lifetime lung cancer risk as high as 4 chances in a
hundred {28). This risk is from exposure to radon decay products emitted
directly from the tailings pile. 1If a person ingests Ambrosia Lake Group 1
beef (scenario 1) for 60 years but is not exposed to the uranium mining and
mi1lin§ industry in any other way, his lifetime risk of a cancer death,
primarily from cancer of the kidney, liver, and bone, would be about one

death in 4500,

EPA standards and New Mexico EID regulations 1imit the organ doses to
individuals to 25 mrem per year, but currently exempt radiation exposures
from uranium mine effluents, and from radon and its daughters, which
include Pb-210 and Po-210 (8, 11). Doses incurred from ingesting Ambrosia
Lake Group 1 cattle for one year exceeded the 25 mrem/yr 1limit. Lead-210
and Po-210 were identified as the major dose contributors following
consumption of these tissues from cattle exposed most heavily to uranium
mine effluents. Therefore, it may not be appropriate to exempt either
radon daugthers or uranium mine effluents from present standards and

regulations.

Current requlations are based on the assumption that the source of the
exposure is known, However, the present investigation did not determine
whether the source of radioactivity was mill tailings, mine dewatering

effluent, or the inhalation and/or ingestion of radon and its daughters.
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The most highly contaminated animals were exposed to all of these sources.
Further environmental sampling and measurements of tissue radionuclide
concentrations in animals exposed only to dewatering effluents, or to mill
tailings, are needed to identify the relative contribution from each
source, Until these studies are completed, restricting access of livestock
to uranium mine dewatering effluent, and restricting grazing of animals on
land that has been irrigated with mine water or is in proximity to mill
tailings, would markedly reduce the probability of food <chain

contamination,
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TABLE 1. Approximate sample weighte and lower limits of detection (LLD) for radicmuclide amalysis of
cattle tissue, vegetation, soil, and water.
Radionucl ide Liver, Muscle Kidney Bone

wet. wt. (g) LLD (pCi/kg) Wet wt. (g) LLD (pCi/kg) Wet. Wt. (g) LD (pCi/kg)

U-234, 4-238 200 0.2 40 1.0 50 0.8

Th-230 200 0.2 40 1.0 50 0.8

. Ra-226 100 0.2 20 1.0 100 0.2
Ph-210 500 1.0 200 2.5 200 2.5

Po-210 500 1.0 200 2.5 200 2.5

Q
Radionucl ide Vegetation Soil Nater
dry wt. (g) LLD (pCi/gm) dry wt. (g)  LLD(pCi/gm) wet wt. (1) LLo (pCizN)

U-234, y-238 5 0.01 ] 0.01 0.5 0.1

Th-230 5 0.01 4 0.01 0.5 0.1

‘ Ra- 726 5 0,01 1 0. 0% 0.8 8.1
Pb-210 20 0.05 10 0.10 1 1.0

Po-210 20 0.01 10 0.01 1 0.1




TABLF 2. Mean radionuclide concentrations in edible tissues and femurs from exposed and control
cattle.

Exposure Radionuclide Concentration (pCi/kg wet wt. + standard error of the mean)

Group
U-238 U-234 Th-230 Ra-226 Pb-210 Po-210

Ambrosia Lake
Group 1 (n=5)

Muscle 0.8 + 0.2 0.8 + 0.3 0.7 + 0.2 4.0 + 1.63¢ 2.2 +1.1 92 + 153¢
Liver 5.2% 063  5.3%05¢ 477215 124745 91T 1521 F 4583C
Kidney 11,07 1.92¢ 11,25 2.13c 16.3 7 5.73b 117 T 43ac 79% 23 1770 + 5022
Femur 87 ¥ 25b 94 ¥ 30b 10 ¥ 5,42 7100 ¥ 21193¢ 1132 ¥ 244 1436 * 1359
Ambrosia Lake
Group 2 (n=5)
Muscle 0.5 + 0.2 0.8 + 0.2 0.26 + 0.04 0.2 + 0.4 2.1 +0.9 8.3 + 3.6
Liver 1.8 % 0.9b 1.6 ¥ 0.7b 1.1 0.2 0.3+ 0.3 10.2°+ 7.3 334 + 124
Kidney 7.0 + 2,53 7.2 +2,7ab 5.0 + 1,0 23 7 b 345 ¥ 1412 847 + 189
Femur 166 ¥ 783b 175 ¥ 702¢ 5.4 + 3.4 3860 + 10783C 952 + 361 2353 * 1831
Church Rock
fn=7)
Muscle 1.4 + 0.5 1.9 + 0.42 0.9 + 0.4 0.8 + 0.2 0.4 +40.7 16.8 + 3.8
Liver 1.4 ¥ 0.4b 1.a¥0.52b 357 1.4 0.3 % 0.2 1.0 ¥ 0.7 175 ¥ 53
Kidney 2.6 ¥ 0.6 2.9% 0.6 5.8% 1.8 8.9 % 3.1 84 ¥ 19 818 ¥ 201
Femur 101 7 39b 100 ¥ 38b 1.6 ¥ 0.5 2690 ¥ 12580 771 ¥ 310 2192 ¥ 995
Crownpoint
Control (n=10)
Muscle 0.7 + 0.2 0.8 + 0.1 0.4 + 0.1 0.3 + 0.2 2.8+15 14,0 +3.4
Liver 0.4 ¥ 0.1 0.4 ¥ 0.1 1.6 ¥ 1.3 0.3%0.2 6.87 3.8 249 T 56
Kidney 1.3%0.3 1.5 7 0.5 2.370.8 4.6 7 1.8 81 ¥ 15 455 ¥ 147
Femur 6.6 +4.0 7.1 %2.6 2.3+1.0 152 + 52 411 + 74 288 + 187
2 Significantly (p <€ .05) higher than Crownpoint control, analysis of variance, Duncan's multiple range test
2 Significantiy (p < .05) higher than Crownpoint control, Wilcoxon's two-sample test

Significantly (p < .003) higher than Crownpoint control, Wilcoxon's two-sample test




TABLFE 3. Mean radionuclide concentrations in vegetation, soil, and water.
Exposure Type of Radionuclide Concentration (pCi/gm dry wt; water, pCi/l + standard error of the mean)
Group Sample (n)
U-238 U-234 Th-230 Ra-226 Pb-210 Po-210
Am brosia Vfg)etation 1.5+1.0 1.6+1.1 09+03b 34+18>  06+01  3.44+13
Lake 5
Group 1 Sofl 30 + 20b 3+22b 1154 633b 514431138 500 + 437D 398 + 2243b
(6) - - B} N
‘v(la)ter 670 + 202 770 + 102 0.2 + 0.05 2.0+0 7.0+3.0 16 +12
2
Ambrosia V:.'getation 1.1+0.,5 1.0+ 0.5 3.4 + 1,00 1.7 + 0.8b 5.0+2.5 3.0+1.3
Lake 8) - - - -
Group ? Sofl 3.0+1.9 45+2.3 15+9 8.4+4.2 13+6 1.8+0.8
(8) - - - -
Ha)ter 79474 77 +71 1.2 + 0.7 1.4 +0.9 6.5 + 1.5 17 +11
(4 - - - - -
C hurch Rock v?g)etation 0.3 +0.2 0.3+0.2 0.22 +0.008 2.0+1.5 0.5 +0.3 2.7+2.1
5 z : hd b s Z
(So)ﬂ 1.7 + 0.6 1.8 + 0.6 2.9+0.9 29+1.2 4.1+15 4.1+15
6 z z g 2
i(la)ter 515 + 752 530 + 602 0.7 + 0.1 0.9 + 0.2 25+0.5 0.8 + 0.6
2 z 2 s : h =
Crownpoint  Vegetation 0.2+0.06 0.2+005 .05+0.03 0.08 +0.03 1.0+ 0.1 0.4 +0.2
Control (4) - - - - - -
(Sdo)ﬂ 0.8 + 0.1 0.7 + 0.1 0.9+0.2 0.8 +0.1 2.3+0.6 1.9 +0.4
k(lza)ter 0.9 + 0.6 1.0+ 05 0.2+0.1 2.3+07 50+0 2.0+2.0

a Significantly (p<.05) higher than Crownpoint control, analysis of variance, Duncan's multiple range test

b significantly (p <.05) higher than Crownpoint control, Wilcoxon's two-sam ple test

-
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TABLE 4, Dose to human target organs from ingestion of cattle tissue
assuming Scepario 12 conditions.

Target Organs (50 year dose commitments in mrem,
per year of ingestion)

Exposure Red
Group 1 Nucl ide - Kidney Liver Endosteunm Marrow

Ambrosia Lake

- Group 1 U-238 131 .00071 .305 .020
u-234 .152 .00076 .355 .023
Th-230 .00021 .0019 1.12 .086
Ra-226 .160 .160 12.12 1.07
Pb-210 5.06 11.65 40.51 2.79
Po-210 123.8 21.07 3.95 3.95
Total 129 33 58 7.9

Ambrosia Lake

Group 2
U-238 .081 .00046 .196 .013
U-234 .129 .00070 31 .019
Th-230 .00008 .00063 .370 .029
Ra-226 .015 .016 1.20 .106
Pb-210 6.41 14,74 51.29 3.53
Po-210 24.68 4,20 .784 .788
Total 31 19 54 4.5
Church Rock
y-238 .166 .00094 .401 .027
y-234 .260 .0014 .624 .039
Th-230 .00021 .0019 1.10 .084
Ra-226 .024 .024 1.79 .158
Pb-210 1.43 3.30 11.46 .788
Po-210 26.25 4.47 .837 .837
Total 28 7.8 16 1.9
Crownpoint
Control U-238 .079 .00044 .188 .013
y-234 .104 .00057 .249 .016
Th-230 .00010 .00087 510 .039
Ra-226 .009 .0092 .661 .059
Pb-210 3.06 7.03 24.45 1.68
Po-210 21.61 3.68 .590 .690
Total 25 11 27 2.5

a iggnario 1 assumes an annual ingestion of 74 kg muscle, 2.7 kg Tiver, and 1.3 kg
idney.
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TABLE S Dose to human target organs from ingestion of cattle tissue
assuming Scenario 2 and 3 conditions.

Target Organs (50 year dose conmitments in mrem
per year of ingestion)

Scenario 2
Location Kidney Liver | Endosteum Red Marrow
Ambrosia Lake
Group 1 £9.3 15.5 24.5 3.9
Ambrosia Lake
Group 2 7.9 4.8 14.4 1.2
Church Rock 13.1 2.8 6.3 0.8
Crownpoint
Control 12.4 6.1 16.9 1.5

Target Organs {50 year dose conmitments in mrem
per year of ingestion)
Scenario 3

Location Kidney Liver Endosteum Red Marrow

Ambrosia Lake

Group 1 300 84.0 153 19.0
Ambrosia Lake

Group 2 78.6 38.1 98.2 8.8
Church Rock 54.4 147 26.6 3.4
Crownpoint 54,7 18.9 39.7 4.2
Control

a This scenario assumes an annuyal ingestion of 78 kg of muscle {no liver or
kidney).

b This scenario assumes an annual ingestion of 62.3 kg muscle, 13.1 kg liver,
2.6 kg kidney,
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APPENDIX A.
Quality Control Comparisons.

Split samples of muscle, liver, and kidney from six cattle were analyzed
for each radionuclide by both laboratories,. Eleven analyses were not
completed by EPA-Las Vegas due to technical problems. Thus, 97 pairs of
split sample results were compared. A range, consisting of the reported
radionuclide concentration + the counting error, was calculated. The
ranges overlapped for 56 {58%) of the pairs. For statistical comparison,
paired results were grouped by radionuclide and analyzed (Table A-1) using

a two-tailed, paired-sample t-test (1).

Differences between polonium-210 values reported by the two laboratories
were significant statistically. Mean polonium values reported by Eberline
for muscle, liver, and kidney were 1.7, 2.4, and 1.7 times higher,
respectively, than those reported by EPA-Las Vegas (Table A-2). None of
the paired-sample t-tests for the remaining radionuclides were significant

statistically at the p<0.05 level of significance.

Since Po-210 is the radionuclide that contributed most to the internal dose
received from eating cattle, this discrepancy between the two laboratories
is of concern. Eberline Laboratory reported consistently higher values for
Po-210, although the methods usad by both laboratories in determining Po-
210 activity were the same. Both laboratories, moreover, analyzed the

tissues for Po-210 several months after the samples were collected. Thus,

laboratory delays in performing Po-210 analyses may have contributed to




® | ®
errors in P0-210 measurements. Po-210 has a short half life ‘138 days'
(2). Both laboratories separated the muscle for Pb-210 and Po-2!0, 119
days, almost one half life, after the animals were sacrificed. CEherline
performed the analyses én liver samples 318, and in one sample 354, days
after collection, and on kidney samples 195 or 200 days post collection.
EPA-Las Vegas analyzed liver and kidney 129 and 101 days after collection,
respectively, Although the P0-210 concentrations weres corrected for
ingrowth from Pb-210 and for Po-210 decay, performance of laboratory
analyses several half-lives after sample collection and mathematical
correction of the concentrations to the separation date could introduce

error into the results when there is low specific activity in the tissues,

In order to evaluate the differences noted between Po-210 measurements by
the two laboratories, we compared Po-210/Pb-210 ratios reported in this
investigation with Po0-210/Pb-210 ratios reported for femurs and soft
tissues elsewhere in the literature. P0-210/Pb-210 ratios in human bone
have been reported to approximate 1.0 (3). However, reported Po-210/Pb-210
ratios in animal femurs have not been found to equal one consistently. In
two previous reports, P0-210/Pb-210 ratios in animal femurs ranged from
0.84 to 23.8 (Table A-3). Average Po-210/Pb-210 ratios in femurs reported
by Eberline Laboratory in the present study were from 1.3 to 15.1 in cattle
from the three exposed groups and 0.8 among femurs from control cattle
[Table A-4). In some cases, these averages are small numbers primarily
because of very low corrected Po-210 concentrations. For example, 6 of 10
individual measurements in control femurs had corrected Po-210 values of
zero (Appendix B). EPA-Las Vegas did not perform radiochemical analyses of

bone in the present study.




[t has Seen suggested by Osborne that Po-210 may be concentrated in the
soft tissues, particularly liver and kidney, of humans and animals, the Po-
210 being measurably in excess of Pb-210 (2). He reported Po-210/Pb-210
ratios for the human liver and kidney of 1.8 to 8.9 {Table A-3). Polonium-
210/Pb-210 ratios reported for livers and kidneys of cattle raised in a
rural area averaged 2.6 and 4.1 respectively (5), while ratios in cattle,
sheep, and goats exposed to products of the uranium rniniqg and milling
industry in previous reparts (4, 6) ranged from 0.2-26 in liver and 0.65-
8.95 in kidney (Table A-3). Most of the averaged Po-210/Pb-210 ratios for
muscle, liver, and kidney calculated from values reported by Eberline
Laboratory were much higher values than those reported previously and were
also higher than those reported by EPA-Las Vegas (Table A-4). This casts
doubt on the accuracy of either the Pb-210 or the Po-210 measurements

performed by Eberline Laboratory.

The Po-210 concentrations reported by Eberline Laboratory for the exposed
and control cattle were higher, both when compared to EPA-Las Vegas'
measurements and when compared to other published reports. Thus, it is
probable that the Po-210 measurements were 1in error, Eberline
Laboratory's reported values were approximately twice those of EPA-Las
Vegas, Thus, the true values for Po-210 may have been half those reported

in Table 2.
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TABLE A-1. Differences between radionuclide concentrations reported by two
laboratories for split samples of muscle, liver, and kidney tissue.

t value required
for statistical

significance
Radionuclide (N) Mean Difference 2 SEM b t value ¢ 0.05(2), df=N-1
- U-238 (16) =0.9 0.71 -1.27 +2.13
U-234 (16) =0.53 0.77 -0.69 +2.13
Th-230 (16) 1.5 1.09 1.38 +2.13
Ra-226 (18) =7.54 5.11 -1.48 +2.1 o
Pb-210 (15) 6.49 18.63 0.32 +2.145
0-210 (16) 89.8 32.7 2.714 +2.13
2 Mean difference = (Eberline's reported value - EPA-Las Vegas' reported value ’

N

b standard error of the mean

C t = mean difference
SEM

4 Significant at p<0.02




____—_________~

TABLE A-?. Mean radionuclide concentrations reported by two laboratories for split samples of muscle, liver, and kidney.

Mean RadionucTide Concentrations +SEM (pCi/kg wet wt)@

I aharatory Tissue U-238 U-234 Th-230 Ra-226  Pb-210 po-210{b)

- (6)
fherl ine Muscle  0.53+ 0.09(6)C  0.92+ .17(6) 0.57+0 0.20(6) 2.4+1,5(6) 1.5+0.8(5) 15+ 8 |
@ : ' 0.23+ 0.06(6)  0.21+ .05(6) 0.38+ 0.11(6) 2.6+ 1.8(6) 2.4+ 0.2(5) 8.7+ 3.5(6)
Therline Liver 1.2+ 0.8(8) 1.4+ 0.9(4) 2.8+ 1.8(8) 6.2+ 4.1(6)  8g+ 88(5) 159+ 65(4)

g

FPA-Las Vegas 1.7+ 1.1(4) 1.8+ 1.3(4) 1.1+ 0.8(4) 13.2+9.5(6) 66+ 38(5) 67+ 42(4)
Fherl ine Kidney 4.4+ 2.0(6) 5.3+ 2.3(6) 8.2+ 2.6(6) 33+ 20(6) 62+ 14(5) 208+ 108(6)
FPA-Las Vegas 6.0+ 3,6(6) 7.1+ 3.0(6) 7.7+ 3.8(6) 49+ 33(6) 63+ 19(5) 235180(6)

AStandard error of the mean

brearline's Po-210 reported values were corrected for radioactive decay and for the ingrowth from Pb-210, to EPA-Las Vegas'
( earlier) separation date,

€( ) indicates the number of samples within each mean




.n A-3. Reported Po-210/Pb-210 ratias in liver, :.i bane

Pe- 218/
Tissee Pe-210 Po-210 Pb-210
Type Mminal Concentration Comcemtratioa Ratie Auther Reference
. (pCi/xy) {pCt/ky) -
Vertabra HAuman TY "averige of 37 Usbarne s
9 samples) 2.43
Liver Human 19 {average of - 3.1
4 samples) .8
Kidnay Human 7.1 "average of 8.9
2 samples) 4.1
Famge Cattle Cow 1 5600 7000 0.94 Holtzman et al. &
Exposedd ‘oCi/kg ash) 7pCi/kg agh)
Cow 2 - . 3080 -
foCi/xg ash)
Control Cow 3 8330 ki1l 2.3%
. (pC1/%g ash) {pCY/%q agh)
Cow 4 1700 2020 0.84
{pCt/xg ash) (pC1/%g ash)
Nyscle
Exposeds Cow 1 kL 9.5 .79
Cow 2 60 1.8 33.3
Control
Cow 3 80 28 2.86
Cow 4 330 2.8 126.92
Liver
Exposed? Cow 1 230 209 1.10
Cow 2 340 73 4.66
Control Cow 3 - i -
Cowd - 12 -
Kidney
Exposed 4 Cow 1 685 420 1.83
Cow2 270 41 §.%9
Control Cow 3 1800 280 6.92
Cowd - 330 -
Cver tattle <.58  Sunzel et al. o
. aversge for
27 cattle
a0t exposed
to traffic
or industry
(range 1.1«
r
Kidney Cattle 4.13 average
for 32 cattle
not exposed
to traffic
w.. :_n..unmw
range 1.
i
. Famer
Exposedd Cattle 300 72 17 ~=nnﬂ=oa1 §
Fapasagd, shees 1000 230 615 e al.
noacd_ .w 1800 470 .07
ontrol - .
b Goat i8 l G R
O)
Exposed® Sheep 12 6.1 2.93
Sheep 11 26 42
Liver
Exposedd Cow 56 5.4 10.37
Cow 120 44 2.9
Control.l 29 1.1 26.3¢
Controls2 2 7.6 3.29
Exposed® Sheep 50 2% 0.17
Sheep 2 43 0.87
Sheep 17 26 0.65
£xposed® Goat 72 210 0.3¢
Ktdnay be -
Exposad® Cow 56 L.
a"u. b ] 130 520
mo..n..e 180 4 1.64
ExposedD Sheep 460 ne 0.65
Exposed® Sheep 150 28 5.36
Exposed® Sheep 220 n 3.06
Control-1 Sheep 200 20 2.50
Control-2 Sheep 170 19 8.95
Expasedy g5 540 470 1.18
XpOS ¢ graz *xTco

bExposed cattle were from Church Rock, New Mexico




TABLE A-4. Po-210 to Pb-210 ratios in muscle, liver, and kidney tissue reported by
two laboratories.

Eberlined

EPA-Las Vegasb

Ambrosia Lake Muscle 58 6.5, 7.2

Group 1 Liver 641 2.6 -
Kidney 29.5 6, 4.3
Femur 1.3

Ambrosia Lake Muscle 11.8

Group 2 Liver 247
Kidney 5.3
Femur 15.1

Church Rock Muscle 54.2 1.0 -
Liver 220 2.2 -
Kidney 16.5 3.4, 4.6
Femur 4.8

Crownpoint Muscle 13.5 1.3, 1.4
Liver 190 - 1.2
Kidney 9.8 - 2.2
Femur 0.8

dpetermined by averaging the individyal Po-210/Pb-210 ratios for tissues from each
animal. A1l negative and zero numbers for Po-210 or Pb-210 concentrations were set to
equal one,

bindividual detarminations
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yal.te B-2 Cont.,

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ LOC=Crownpoint
TYPE COL_DATE U23GM U23GE U238M U238E TH230M TH230E RA226M RA226E PB210M PB210E PO210M POZ10E VOL_WET

ons 1D

W Vi7 V 110383 0.3 0.1 0.3 0.1 0.
w5 ID

ay no7 H 120183 470.0 20.0 440.0 20.0 0.
4% HOB H 120183 590.0 20.0 590.0 20.0 0
i 519 S 111883 0.6 0.1 0.6 6.1 0.
67 520 S 111883 1.1 0.1 1.1 0.1 4.
8 521 S 111883 2.% 0.9 2.9 0.9 4
G4 S22 S 111383 0.9 0.1 1.0 0.1 0
LY)] SZ23 S 111883 3.8 0.2 3.6 0.2 G.
i3 vis v 111883 0.1 0.0 0.1 0.9 0
HY V19 v 111883 0.1 0.0 0.1 0.0 0.
53 V2o v 111883 6.3 0.1 0.3 0.0 0.
I vz2i v 111883 0.1 0.0 6.1 0.0 0.
hS va2z v 111383 0.9 0.1 0.9 0.1 0.

Type:

W=water
S=s0i1

V=vegetation

Letter following each radionuclide:

M=individual measurement in pCi/kg dry wt. for soil and vegetation, wet wt. for water

Ii=counting error (2 standard deviations)

U1t Gl bt 1t 000 3 ) ~d O
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LOC=Church Rock

TYPE COL_DATE U23GM U236E U238M U238E TH230M TH230E RA226M RA226E PB210M PB210E PO210M PO210E VOL_WET
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REFERENCE {7

NAVAJO SUPERFUND OFFICE
NANABAH VANDEVER
ABANDONED URANIUM MINE

T. MORRIS JUNE '90




CONTACT REPORT ¢

Meeting: (%) Telephone: ( ) Other: (
CONTACT LOCATION: NSO
ADDRESS: P.0O.B. 2946, Window Rock, AZ 86515

PERSON CONTACTED
AND TITLE , ¢ Patrick Antonio, Hydrogeologist, NSO

PHONE: 602-871-7331

FROM (Contacting
Party) ! T. Morris, Environmental Spec., NSO

DATE : 6/18/90

SUBJECT: "Sole Source" aquifer, Flood Plain, Haystack Mountain, NM

CONTACT SUMMARY REPORT:

There is no "S8ole Source" aquifer, and The Nanabah Vandever site

is not in a flood plain.

)



REFERENCE #8

NAVAJO SUPERFUND OFFICE

NANABAH VANDEVER
ABANDONED URANIUM MINE

T. MORRIS JUNE '90




CONTACT REPORT #

Meeting: (%) Telephone: ( )

CONTACT LOCATION: NSO

ADDRESS: P.O.B. 2946, Window Rock, AZ 86515

PERSON CONTACTED
AND TITLE ! Pat Molloy, Health Physicist, NSO

PHONE: 602-871-7332

FROM (Contacting
Party) : T. Morris, Environmental Spec., NSO

DATE : 6/18/90

Other:

SUBJECT: Calculations: Waste Volumes, Nanabah Vandever site

CONTACT SUMMARY REPORT:

See Attached:




1. ASSUME d = h = 102ft AND THAT THE WASTE PILE GEOMETRY IS

APPROXIMATED BY:

284'/\

1/2 bh
1/2 (142')(102v)
7.1X 107 £t2

NAVAJO SUPERFUND OFFICE

Nanabah Vandever

_Uranium Mine

JUNE '90 T. MORRIS




[7.1(10°)ft 27[10%Ft] (2)
3

VGEO™

- 1.42 (10%) £t
Compensate that above volume for void volume overestimate

= - 5 3
th = .7 VGEO = 0.94(107)ft

Assume that the fraction of USOB present in the tailings is

of the order of magnitude 1074

-4 3

10 A = VU0, = 9.94(10) ft

TP 30g
- 2.81(10%) cm®

From General As§§mptions the density of Uz0g was found to
be 23.26 ym.cm so that

MU,0g = 6.55 (10%) kg
: 72.18 Tons
. WU,0, = .22 = 1.22 -
W30y I8
. WVzOS = 88.22 Tons
WU 0g + WV,0, = 160.4 Tons
QF = 4

Assume the smaller, adjacent waste pile (B) to be 30%
of the larger (Fig.5)

Therefore: U,0, = 21.65 Ton

378
UZOS = 26.47 Tons
Total Waste Quantities: UBOS = 03.83 Tons

VZOS = 114.69 Tons




GENERAL ASSUMPTIONS

3

Take Pss . 1.7 gm.cm

Consider the U and U abundances (U”‘ neqgligible) whereby,

"praction U = 7.2 (10h)

"Fraction UP = .9927
Then derive the molecular weight of Uﬁ% as;

Mduso, = [7.2 (10°%)] [(3) (235))
d927) (3) (238)1
+ 8 (16)
821.86

+

1]

Likewise, derive the molecular weight of Sio2 (sandstone).

MWSiO, = 28.09 + 2 (16)

= 60.89
oy - s
) .
Then,
;ggk Puf§7= 13.68
So that,
Puo, - [3%.26 gm.cm¥
(From reference #22)
Mwul® = 235 gm. .mole’!
mwul = 238 gm. .mole’l
Yet, the atomic volume associated with ”UNS; periodic

properties of elements
A, = 12 em’ .mole’l
whereby,

A;l Mwul® = 19.58 gm.cnf3

=

‘and,

A"l MW 238 = pullt
3

= 19.83 gm.cm
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REFERENCE #9

NAVAJO SUPERFUND OFFICE
NANABAH VANDEVER
ABANDONED URANIUM MINE

T. MORRIS JUNE '90




< me e e o CONTACT .REPORT v e

Meeting: () Telephone: (X) Other: ()

CONTACT LOCATION: NSO

ADDRESS: P.O.B. 2946, Window -Rock, AZ 86515

PERSON CONTACTED
and TITLE: Christopher Mike, ASO 1, Navajo Water Development

PHONE: 602-871-6954

FROM (Contacting
party): T. Morris, Environmental Spec., NSO

DATE: 5/30/90
SUBJECT: Water well analysis for Haystack Mountain municipal well

INFO.
REPOSITORY:

CONTACT SUMMARY REPORT:

See Attached:




.
.

WATER CHEMICAL ANAL NAVAJO TRIBAL UTILITY AJfORITY $
— 3
SAMPLE NO 7115 v . . ;
SAMPLE LOCATION___Baca [ /“/6,1/5 Fec)c s DATE CoLLECTED___ J= /¢ 57 *€ [T
JATE RECEIVED - /v 89 COLLECTED BY__+. "2 rti: Ye .
JATE OF FINAL ANALYSIS___% - /¢ -E£7 ADDRESS Abwa 5o P2 Lre N
TECHNICIAN b e n ] v
TEST PARAMETER METHOD RESULTS mgll <
v ALKALINITY TITRAMETRIC S, sl fAlod
/| caLcium TITRAMETRIC OR AA YL msfy e, o 4 75200 J
"] CHLORIDE TITRAMETRIC Yo T8 mesdle 0T 250 i
| TOTAL HARDNESS TITRAMETRIC el 500 1.
.~ | MAGNESIUM CALCULATED OR AA oo b . ]
MANGANESE SPECTROPHOTOMETRIG OR AA B = 0.05 S
IRON SPECTROPHOTOMETRIC OR AA 0.3 2
A oH ELECTRODE 6585 1
/'j PHOSPHATE .. /.- .. | SPECTROPHOTOMETRIC | ek b tarfud NN
v | POTASSIUM FLAME PHOTOMETER P T b T 1000-2000 ¥ <
. | sooium FLAME PHOTOMETER e o At 1~
-] SULFATE TITRAMEFRIC i . e 1 250 U‘g
.| TOTAL DISSOLVED SOLIDS ELECTBODE RIS 500 P
+”| TURBIDIY 4, frufe -, | NEPHELOMETER I N, <z
| FLUORIDE ELECTRODE d foee pen - 1.4 g
— e e |
| cHEMIcAL NAVAJO TRIBAL UTILITY AUTHORITY
ANALYSIS LABORATORY JLT-55 1
SAMPLE NUMBER 7/ /S- PWSID NUMBER N M OQ gl—/ 3
SAMPLE LOCATION / ' DATE COLLECTED 1-/0 - 2 C/
DATE RECEIVED —7-10 "8Cy COLLECTED BY . &G
: pateout__2— "7=90 _ADDRESS /] A
K TECHNICIAN__, mm
g DARA R 0D R
; ARSENIC ATOMIC ABSORPTION LOD | 0.05
H YL | earum ATOMIC ABSORPTION . 038 1.0
: - | cADMiuM ATOMIC ABSORPTION £.,00 | 0.01
5 . | cHROMIUM ATOMIC ABSORPTION 002, 0.05
f ~L |iron ATOMIC ABSORPTION . D57 N/A
: 2 | LEAD ATOMIC ABSORPTION <. 00| . 0.05 -
§ & | MANGANESE ATOMIC ABSORPTION 005 N/A
H ML | Mercury FLAMELESS ATOMIC ABSORPTION ;001 0.002
¢ Y, | seLenium ATOMIC ABSORPTION <.001 0.01
A}IC SILVER ATOMIC ABSORPTION <, 00 | 0.05
| NITRATE (AsN) CADMIUM REDUCTION 10.0
FLUORIDE ELECTRQOE 1.4

U et el

N ERER T



>3

E: ® e .
‘ A T . .. - SE RECORD .5

! e

; R

i* ILL No._

I §

LATE REPAIRED WORK DONE AND MATERIALS USED

- 10/22/69 Used sucker rods, <%" pipes for corner post, 2" pipe for grit and cross braces
out of sucker rods.

11/20/69 Installed 14' aermotor, 2" x 21' pipe, 2-2" close nipples, 2" tee, 2" elbow

and 2" short nipple.

1/13/70 Repainted windmill tower. i

2/5/70 Installed 4,000 gal storage tank, 13" x 2' pipe, 14" stop & waste valve, 1
5]t elbow, -
3/17/70 Welded leak on storage tank.
7/17/73 Repaired the 100 DC pump jack motor. Replace 1%" stop and waste valve.

09-22-29 | ehayedl o0/

L

L AL 22-75 p LR Ag € (2 ExP : A2 AL (F 7 IM)>
16T-551 This well was turned over to the Public Health Service to be use it for
86-121 project, 27,900 gallon storage tank is still existing on this wel
7—30-81 [NeTEr _¥epding
. B_y-8/ Werig EEAD MG
. B8] « &«
Vi I Y i 2&74@/ \LLIMW
Lo -8/ 1 e
/0-13-8] %Mﬂ%ﬂ//ﬂé 1
0-(9-81 T2RE T sPecriory )
20 -26 -8/ A Tuspcrion ,
. _4d- ~N_¥] Mo, Reaolina,
. _g- ¢-§] Lanb /o7 0
Q-1 9-%/ Newtone, Chech,
. 9 -/8-%/ Me oy Rep olires
. 10-7=~81 Routine Inspection d
10-9-81 Routine Inspection
———10-13-81 Tank 11%/ Meter Reading
. 10-19-81 Routine Inspection
10-26-81 Inspection
07-30-£K1 Meton Readina
08-11-§1 Meten Reading
08-14-81 Metern Reading




oo ‘ ACoTLCT ALO- M 73~ 786 C
. E . UAOR BE ~12) PRTEET
. ' MAYSTAEI , Ao 17,

TRIBAL & ) il
LTOCATI ENTERED OCT 8 1086

TRIBAL WELL NO [/)£171-1SISif] ] 1 1 1 ] PWSID w}n}olola']?ms}'ﬂ

- - .

WELL TYPE WELL STATUS WELL USE
(MARK ONE ONLY) (MARK ONE ONLY) (MARK ONE ONLY)
(V%W WATER WELL (¥ACT ACTIVE ( )DOM DOMESTIC
( )WA ARTESIAN WELL ( YINA INACTIVE ( )AGR AGRICULT.

( )WS SPRING { JABA ABANDONED LIVESTOCK

( YOW OBSERVATION WELL ( )IND INDUSTRIAL

( )GS GAS WELL MINING

( YOP OIL PRODUCTION ( JREC RECREATION

( )MW MINERAL WELL (VFUN MONICIPAL -
( YOTH OTHER

QUAD NO [/]¢19] MILES WEST [/]ol.16]15] MILES SOUTH [/]/].lcle]
NE(SE)SW Nu/NE SE sw(RuMNE SE s [27a I 7T7] ] LIT]

10 acre 40 acre = 160 acre SECT. HN HIP RANGE

APPROXIMATE LOCATION [7] IMI/ JCIE] ISIEL 10FT 1MAAIYISITIAICIK MIO1U]

WA/ vl 11111 LATITUDEgﬂgjg{o}ﬂsj LONGITUDE[/ J0171$151209 ]

UTM COORDINATES : X(east)] 1 11111 Y(north)[ 1 711111 ZONE[ 7 ]

OPERATOR[TK]IM}EI 1.1 1 1 1 USGS WATERSHED CODE[ 111111117111

STATE: ( )AZ ARIZONA ( )NM NEW MEXICO ( )UT UTAH ( )CO COCLORADC
COUNTY: ( )AP APACHE ( )MK MCKINLEY ( )SJ SAXN JUAN ( )MT MONTEZUMA
( )NA NAVAJO ( )VL VALENCIA ( )KA KANE ( )LP LA PLATA

( )CO COCNINO  ( )BL BERNALLILLO

( )SO SOCORRO GRAZING DISTRICT [/18]

( JRA RIO ARRIBA

( )SA SAN JUAK
CHAPTER NAME 8ACH CHAPTER CODE [£]A1<C]A]
LOCATION DATA SOURCE: [rR1/1812] )&81:1siriolMe] JR-161.1 11111
LOCATION FILE COMPLETED BY: adpseee/ or. Savrian DATE /0 /2 [/5&¢
FIELD CHECKED BY: [ ] 1 1111111111111 DATE __/ [/

rev:840425 form:well record loc




ERR

el

-~ - RECORD '_‘?‘-,j‘,?‘vz.;
iv: .. .. T FILE ENTERED OCTf 8:

T L
5ol

WELL NO [/18171-3515111 1 J 1 1]  USGS AQUIFER CODE [2]3]1] ‘1s]nis]C
(-2 .4
THICKNESS | ] ] JFT NOMINAL YIELD [ ] ] ] JGPM YIELD MFASURED _ /_ /[

@BAILER (fPump TEST @ T ] 1S1JIGPM FOR] 171€].1JHOURS DATE fof 7 /97
DRAWDOWN [ ] ] J417IFT OBSERVATION WELL DATA AVATLABLE ( )YES ( )NO

HCRIZ CONDUCTIVITY[ ] ] ].] 1 1 IFT/DAY SPECIFIC CAPACITY[Q.]’Ils]GPM/Hqu;:-
Porerpeng o

VERT. CONDUCTIVITY[ ] ] ]1.] 11 ] FT/PAY STORAGE COEF [.] ] 11111

»*
COEF OF TRANSMISSIVITY [ ] | ] ] J&I2) FT2/DAY o©r €€ GAdJFT:

INDICATE ADDITIONAL PUMPING TEST DATA AVAILABLE AS HARD COPY:
( )Y ( )N MULTIPLE RATE DRAWDOWN PUMPING TEST

(A¥? ( )N SINGLE RATE DRAWDOWN PUMPING TEST

( )Y ( )N MULTIPLE RATE DRAWDOWN/RECOVERY TEST

(V¥ ( )N RECOVERY TEST

LOGS AVAILABLE: (VﬁL DRILLER'S LOG ( )EL ELECTRIC LOG

HYDROLOGY DATA SOURCE: [T]R1/181€] 1131111 111111731111]

HYDROLOGY FILE COMPLETED BY: _ A?. 2 - DAIE /o, /_8;_ /(78

STATIC WATER LEVEL FILE

s DEPTH_TO SWL FT DATE @//7//963DEPTE TO SWL

FT DATE__/_/
ENTERED OCT 8°° T
DEPTH TO SWL 4,7 FT DATE/o/7 /#7€ DEPTH TO SWL FT DATE_/ /[
DEPTH TO SWL FT DATE_/_/__ DEPTH TO SWL FT DATE /[
DEPTH TO SWL FT DATE_/_/__ DEPTH TO SWL FT DATE_ /[ __
DEPTH TO SWL FT DATE_ /_/__ DEPTH TO SWL FT DATE_ /_/__
DEPTH TO SWL FT DATE _/_ /__ DEPTH TO SWL FT DATE_ /_/
DEPTH TO SWL FT DATE_/_ /__ DEPTH TO SWL FI DATE_/ [
DEPTH TO SWL FT DATE_/_/__ DEPTH TO SWL FT DATE /[ __
DEPTH TO SWL FT DATE_/_/__ DEPTH TO SWL FT DATE_/ /[
DEPTH TO SWL FT DATE_ /_/__ DEPTH TO SWL____ FT DATE ./ /[
DEPTH TO SWL FT DATE_/_/__ DEPTH TO SWL FT DATE _/_/

rev:840427 form: well record hyd




mer

:{‘4

L o
IBAL WELL-~- RECO&%ﬂ?HED

- —— . g e

fTRUCTURE "FI'LE..GF%
weLL N0 TZBTA-ISIST T T 111 STARTED 9 /4 /ey COMPLETED 7/r7 /%67
ELEVATION [ ]41#}7Je] FT DEPTH [ ]/]pI#3] FT  DEPTH MEASURED 9 /2//963
DEPTH IS €/fMEASURED ( )ESTIMATED ( )REPORTED  WELL DIA. | 191.151d] IN

1 CASING DIA [ J7].Jolo] FROM[ ] ] J4J2]FT TO[ J/10)18I3)FT MATL[SITIC)
2CASINGDIA [ JJ.1]] FPROM[ J T 1 JJPTTO[ J ] 7 7 JFT MATL] ] ] )

3CASINGDIA [ J 7.1 1 ] FPROM[ J 11 J JFTTO[ ] ] ] J JFT MATL] ] ] ]
4 CASING DIA [ J J.1 1] FPROM[ ] J 1 J JFTTO[ 1 J ] J JFT MATL] ] 1)

casing matl codes brs=brass cop=copper evd=everdur irn=iron mon=monel
pls=plastic stl=steel sst=stainless steel

1 CASING PERFORATED FROM [ ] 12]3]3]FT TO[ 1/10JS]1.2FT OPENING TYPE [A]
2 CASING PERFORATED FROM [ ] 1 1 1 JFT TO] 1 1 1 ] JFT OPENING TYPE | ]
3 CASING PERFORATED FROM [ ] 1 1 J JFT TO[ 1 ] ] ] JFT OPENING TYPE [ |
4 CASING PERFORATED FROM [ ] ] ] ] JFT TO[ 1 1 ] ] JFT OPENING TYPE [ ]
5 CASING PERFORATED FROM [ 1 1 ] ] JFT TO] 1 ] ] ] JFT OPENING TYPE [ ]
opening codes: f=fractured rock, l=louvered or shutter-type screen,

m=mesh screen, p=~perforated,porous,slotted casing, r=wire-wound screen
s=screen,type unknown, t=sand point, w=walled or shored, x=open hole

‘z=other

DATE WELL TURNED OVER TO TRIBE: _ / /

FUNDED BY: | ] ] J 111 1] CONTRACTOR: [ 1 J J 113111111711

SITE IMPROVEMERTS TYPE OF LIFT ENERGY SOURCE

( )WM WINDMILL ( )AL AIRLIFT (UFM ELECTRIC MOTOR
( )WP WATERING POINT ( )PS PISTON ( )DE DIESEL ENGINE
(JTA TANK ( )TU TURBINE ( YHA BAND
( )WL WATER LINE ( )MT MULTIPLE ( )GS GAS ENGINE
( TR TROUGH TURBINE ( )LP LP GAS ENGINE
( )CS CISTERN ( )CN CENTRIFUGAL  ( )NG NATURAL GAS ENGINE
( YHP HAND PUMP ( )MC MULTIPLE ( )WM WINDMILL
( )NO NONE CENTRIFUGAL  ( )SO SOLAR
( )BU BUCKET

@ (ySU SUBMERSIBLE

PUMP HP [ ] 1 11 ON SITE STORAGE CAPACITY [ ] 1 1 1 1 1 GAL

—— —— e e et

STRUCTURE DATA SOURCE: [r1Rl/1£) 1111111131113 317311.71

STRUCTURE FILE COMPLETED BY: /7. 2. DATE #2/ 8 [(78€

rev:840426 form: well record str




TRIBA. | RI
CCOMLE Y Ems s 7
TRIBAL WELL NO F iZI; i' I?l}ll I__i BB I
PERTINENT
COMMENTS : &[Jaf/:éck e’_;mﬂl"?!{‘é Q'['.riu- &be\&ﬂ"

240 Kowmes o T real Paly fotuored 2405 Emnoostri Oallis &

Ansow Dawow Ly,  Febreeary $,'529) o
He_Dracoclonin exno_ Yl fool oo Seplemnber 17, (96 Fe __
N T Calectbalid fown S Petrip Tesl Slals Tiwne fOracselosw
Cerrve oo Lles - i}
R Ovezemady W eved ea: eosec! £S5 a_olock wuel avel
etsecl & fave A _gtinclinell Shoyage Tamk  Cliouphs eZ .
Mot _tatell o beims, ctscd for HaysTock Conmrumuty
wnladie Suply Syrlosr Simee Decernbey 20, (976 anel
Axs gn cloclice peermp, isteli Tavke pood o Complle
—e Cnl5sl Kostre ol FH corntic oleslocheckion Syrlony o

e tnle grealily cvforomaion o folle. ftels gunlil
OCT 9 1986

-—— ———— -

rev:840430 form: well record com




Water :Well Dexglopm:

Navajo Tribe
Window Rock, @;'gg.ona

Quad. No___ 119 Miles west_____10,65

1 mile SE of Haystack Mountain
Location '

September 11,1969

RECORD

Miles south

September 17, 196%

Began well Finished well

Diameter of well 9.00" Depth of well 1083"
Static water level 4‘# 6' Drawdown 41’ Recovery
Quantity of water on test run: bailer: pump: 21 G. P. M, Tested for. 6 hours
Kind of casing: T &C Sizes and length_ 7" OD x 1085"'
PERFORATION: See Attached Sheet
Screen kind Length Mesh

Contractor _THE NAVAJO TRIBE

Address _Window Rock, Az
DRILL%&gﬁiB. Yazzie & j. Sam.

FAILING - 2500 Rotary

i LOG
From To Formstion Acquifer Remarks
0 55 Top_soil brown -sand - soft
55 79 Black Volcaniq materials - haxd
79 180 Red shale ~ sdft
180 190 Red shale and white clay - soft
190 255 Red shale and jpurple shale
255 350 Red shale - sdft
350 376 Red shale and |[purple sandstong - soft
376 465 Red shale - sdft
465 470 Red shale and jpurple and white sandstone - soft
470 803 Red shale - sdft o
803 807 Purple and white sandstone - goft
802 819 Red and purple shale
819 822 Purple sandstone
822 911 Medium grain with to red sandgtone ~ soft
911 916 Wwhite clay - soft
916 935 Brown to white sandstone - sofit
935 1083 Red brownish sandstone - soft land hard
Remarks: ‘::/t'
s.p. .
Teta Calcium Magnesium Sodium Chlorides Sulfates Carbonates P.H. co
Salts Cs. Mg. Ne i SO . H(;O 3
Excellent Good Fair Poor Doubtful Not suitable for domestic, livestock use

NTRD . 8

-




. ONED P

5.G. 5 Ceevrel.

’ BT W -
TRIBAL WELL RE. . 6,q35*”()’
TOCATION FILL L T

TRIBAL WELL NO [7JZIT1-1S1816) 1 1 1 1] PWSID WIMIZIAp)ol2STA

- o e e

WELL TYPE WELL STATUS WELL USE
(MAREK ONF ONLY) (MARK ONE ONLY) (MARK ONE ONLY)
(VfWW WATER WELL ( )ACT ACTIVE ¢ (VHoM DOMESTIC
( WA ARTESIAN WELL ( )INA INACTIVE (WYAGR AGRICULT.
( )WS SPRING " (K)ABA ABANDONED LIVESTOCK
( )O% OBSERVATION WELL " ( )IND INDUSTRIAL
( )GS GAS WELL MINING
( YOP OIL PRODUCTION ( YREC RECREATION
( )MW MINERAL WELL ( YMUN MUNICIPAL

( )OTH OTHER

QUAD NO [/1/19] MILES WEST [/]0).141S] MILES SOUTH [ ]9].l2)o]
NE)SE SW NW/NE SE SWWIRDSE sw MW  [7181 [T17131.1017 [R171ol.101M
~ 10 acre 40 acre 160 acre SECT. TOWNSHIP RANGE

APPROXIMATE LOCATION [wlglalR] 1#1A1Y)$171Ale]k) Mo} INITIAT W] 1 1 ]

1737717111111 LATITUDE[3]S])2]) 14]3] LORGITUDE[/ Jo]7]5)¢)2]2]

- e ————— - -

¢ OPERATOK[FIRI 1BI£] 101 Z1#). ] USGS WATERSHED CODE] 111 J 1 111 11 ]

STATE: ( )AZ ARIZONA  (VfNM NEW MEXICO ( )UT UTAH ( )CO COLORADC
COUNTY: ( )AP APACHE ( WHK MCKINLEY { )SJ SAX JUAN ( )MT MONTEZUMA
( )NA NAVAJO ( )VL VALENCIA ( )KA KANE ( )LP LA PLATA

( )CO COCNINO  ( )BL BERNALLILLO

( )SD SAKNDOVAL

( )SO SOCORRO GRAZING DISTRICT [/]6]

( )RA RIO ARRIBA

( )SA SAN JUAN
CHAPTER KAME __ BACA CHAPTER CODE [&8]4]c]4]
LOCATION DATA SOURCE: [7)&17I8)E]. 7 IAS) 181: 1siTlel~Mie] 1RITI=14] 1 1
LOCATION FILE COMPLETED BY: prraseed ¢t Tomav __ DATE 22 /3 V58

FIELD .CHECKED BY: { J 1 J 1 1.1 1.3 13113111317 _ DATE __ / [ -

rev: 840425 form:well record loc




TRIBA: ¢ RD
LOCA O E ,
ENTERED OCT 81986

TRIBAL WELL NO [/¥)71-15)s]2d 1 1 J 11  PwSID [ ] ] ] ] 17171711
WELL NAME/OTHER NO [ ] 1; BEBEEREEREBEBEEEREREEN]
WELL TYPE WELL STATUS WELL USE

(MARK ONF ONLY) (MARK ONE ONLY) (MARK ONE ONLY)

(VWW WATER WELL (WPSCT ACTIVE ( )DOM DOMESTIC

( YWA ARTESIAN WELL (O INA_INACTIVE ( YAGR AGRICULT.

( )WS SPRING *( )ABA ~ABANDONES { LIVESTOCK

( YOW OBSERVATION WELL ( YIND INDUSTRIAL

( )GS GAS WELL MINING

( YOP OIL PRODUCTION " ( )REC RECREATION

( MW MINERAL WELL - ( YMUN MUNICIPAL

( YOTH OTHER

QuAD No [717171 MILES WEST [r]2].1415] MILES SOUTH [ 19].141S]

NE SE sw NW/RE)SE sw Nw/NE SE GO [/T%7 [T1/iZ1.1ew] IRIA71.1614
10 acre 40 acre 160 acre SECT. TOWNRSHIP RANGE

APPROXIMATE LOCATION [/1 ImMi/1LIE). JWE)SIT] 1O1F] JARWISITIAIEIE] 1 ]

Mok a1/ 1M 1 ] LATITUDE[3]5}2]1]¥] 3] LONGITUDE[/]o)z]slelale)

UTM COORDINATES: X(east)[ J J ] 1 1 1 Y(north)[ 1 1 1 1 1 ] 1 ZONE[ ] }

STATE: ( )AZ ARIZONA  (VfNM NEW MEXICO ( )UT UTAH ( )CO COLORADC
COUNTY:( )AP APACHE (VMK MCKINLEY ( )SJ SAK JUAN ( )MT MONTEZUMA
( JNA NAVAJO  ( )VL VALENCIA ( KA KANE ( )LP LA PLATA

{ )YCO COCNINO { )BL BERNALLILLO
{ )Sb SANDOVAL
( )SO SOCORRO GRAZING DISTRICT [/ ]4]
{ YRA RIO ARRIBA
{ )SA SAN JUAN

CHAPTER NAME 24,4 CHAPTER CODE [R]Alcla]
LOCATION DATA SOURCE: [z:}ﬁl/wg:)r]._é_]'}:}r}olu‘]?) 1Pin-lel 111111
LOCATION FILE COMPLETED BY: apzcecss o7 “irsuai . DATE /0] % [/Gee

FIELD CHECKED BY: [ 131 313 3 J. 11 1J 1117 . DATE : [ [

rev:840425 form:well record loe




o

Q.. Nk
3“'3‘14‘*,,?’ AP

ENTERED Nov 2 ¢ 1386

TRIBAL .. . D

"L OCA T
TRIBAL WELL NO 11111 PWSID [ 111111111
WELL NAME/OTHER NO [ 1 1 1111111111111 11111111111
WELL TYPE WELL STATUS WELL USE
(MARK ONE ONLY) (MARK ONE ONLY) (MARK ONE ONLY)
dew WATER WELL ( )ACT ACTIVE ( )DOM DOMESTIC
( WA ARTESIAN WELL ( )INA INACTIVE ( )AGR AGRICULT.
( )WS SPRING "0 ABA ABANDONED (GS LUV LIVESTOCK
( )OW OBSERVATION WELL ( ) UNK DOKNDON ( YIND INDUSTRIAL
( )GS GAS WELL MINING
( YOP OIL PRODUCTION ( )REC RECREATION
( )MW MINERAL WELL ( )MUN MUNICIPAL
( )OTH OTHER
—_— - (HYLNK
QUADNO [ 11 MILES WEST [ ] 1.1 1 1 MILES SOUTH [ 1 1.1 1 1]
NE SE SW NW/NE SE SW NW/NE SE SW NW [Z1A [T][ 121 YK IR1/191. pgég
10 acre 40 acre 160 acre SECT. TOWNSHIP RANGE

APPROXIMATE LOCATION { 1 J 1 1111737173113 3171313117131737371]

(1311117171111 LATITUDE[ ] ] 171 ] ] LONGITUDE{ ] ] 11 11]]

UTM COORDINATES: X(east)m Y(north) BH BILY B zone] T

OPERATOR['ﬂéc]m USGS WATERSHED CODE[ 1 11 111111171

STATE: ( )JAZ ARIZONA ;XQNM NEW MEXICO ( )UT UTAH ( )CO COLORADO
COUNTY:( )AP APACHE MK MCKINLEY - ( )SJ SAN JUAN ( )MT MONTEZUMA
( YNA NAVAJO VL VALENCIA - ( )XA KANE ( )LP LA PLATA

( )CO COCNINO  ( )BL BERNALLILLO
( )SD SANDOVAL-
( )SO SOCORRO - GRAZING DISTRICT [/ Y61
( )RA RIO ARRTBA” '
( )SA SAN JUAN .

CHAPTER NAME CHAPTER CODE AT —

LOCATION DATA SOURCE: 1171711111171 71117171711111111
LOCATION FILE COMPLETED BY: DATE __/_ [
FIELD CHECKED BY: [ 11 1 131 1711111717111 DATE _ /[ _[__

rev: 840425 form:well record loc



.{, %) -~
‘ eaht

TRIBAL W

LOCAT I BSW—
813
gNTERED OCT
TRIBAL WELL N0 [/]21R1-1312) J ] J 1 1 ) PwsID [ J 31 1331 J711
WELL NAME/OTHER N0 JEI)CI-IE)-17) ). ). J ) L L )30 337117
WELL TYPE WELL STATUS WELL USE
(MARK ONF ONLY) (MARK ONE ONLY) (MARK ONE ORLY)
WV WATER WELL (VYACT ACTIVE ( )DOM DOMESTIC
( YWA ARTESIAN WELL ( YINA INACTIVE ( KGR AGRICULT.
( )WS SPRING ( YABA ABANDONED LIVESTOCK
( )OW OBSERVATION WELL ( )IND INDUSTRIAL
( )GS CGAS WELL MINING
( )OP OIL PRODUCTION ( JREC RECREATION
( )MW MINERAL WELL ( )MUK MUNICIPAL
( )OTH OTHER

QUAD N0 [/]11]19] MILES WEST [ ]9].14le] MILES SOUTH [ 12].]4]S]

NE SE sv (NW/NE SE sw(RFD SE sW MW [28) [T17131.101M jn]nol }o}M
10 acre 40 acre 160 acre SECT. TOWNSEIP

———m-—.—----

- ————————— ——— -

OPERATOR(71R171£151 ). J. 1 ) J USGS WATERSEED CODE] J J J 1 J J 11113

STATE: ( )AZ ARIZONA  (VRM NEW MEXICO ( )UT UTAH ( )CO COLORADO
COUNTY : ( )AP APACHE (VMK MCKINLEY ( )SJ SAX JUAKN ( )MI MONTEZUMA
- ( JNA KAVAJO  ( )VL VALERCIA ( YRA EANE ( YLP LA PLATA

( )CO COCNINO  ( )BL BERKALLILLO
( )SD SAKDOVAL
( )SO SOCORRO GRAZING DISTRICT [7)&]
( )RA RIC ARRIBA
( )SA SAN JUAX

CHAPTER NAME KLAcA CHAPTER CODE [8]A]c]A]

LOCATION DATA SOURCE: [riR1/181&) J&)-Jsirieinig) RIrN-1€1 1311117
LOCATIOK FILE COMPLETED BY: pMascec! ¢r. Toamaw ___ DATE /0 [ 7[(884

PIELD CHECKED BY: [ 1 11 13 3.1 111313137 . DATE . /_/__

rev:B840425 form:well record loc




o ® =
viod

‘ WELL RECORD
2ll Development

ribe i sject #6537
Rock, Arizona - | Heoo= 4 » L No16T-521
wiaud. 40 119 Miles west __10.5 rales suumr +0.0
6 miles East of Prewitt, New Mexico
Location
Began well October 15, 1963 Finished well __November 13, 1963
Diameter of well 8" Depth of well 414"
Static water level 365" Drawdown 49’ Recovery
Quantity of water on test run: bailer: pump: 3 G. P. M. Tested for 3 hours
Kind of casing: 6-5/8" Sizes and length 380' - 414' Perforated
Screen kind Length Mesh
THE NAVAJO TRIBE ¥Window Rock, Arizona
tragt Add 2
D s @, Williams, Seif ress
From To Formation Aoquifer Remarks
0 40 Alluvium Fill
40 120 Sandstone
120 205 Gray Lime - Hard
205 230 White Lime
230 260 Gray Lime Hard
260 230 Sandstone Hard
280 380 Sandstone Hard
380 410 | White sand soft| Water
470 414 | White Iimeé hard
Remarks:
sp. 750 Temp : 78°
Teta Calcium Magnesium Sodium Chilorides Sulfates Carbonates P.H. co
Salts Ca. Mg. Ne. CL SO HCO 3
4 3
Excellent Good Fair Poor Doubtful Not suitable for domestic, livestock use

NTRD . 6%




o0 I

TRIBAL ¢

LOCAT wm
| ENTERED OCT 13 1986
TRIBAL WELL NO [7)4)71-15)23/] 1 J 1 3 ] PWSID [ 1) 1 1 117111
WELL NAME/OTHER NO [ 1 J 1 J J 13 3 J J 111111 __)1}_1"1']’1
WELL TYPE WELL STATUS WELL US
(MARK ONF ONLY) (MARK ONE ONLY) (MARK ONE O )
(VfWW WATER WELL {YACT ACTIVE ( )DOM DOMESTIC
( )WA ARTESIAN WELL ( YINA INACTIVE ( JAGR AGRICULT.
( )WS SPRING ( YABA ABANDONED ¥ LIVESTOCK
( )OW OBSERVATION WELL ( )IND INDUSTRIAL
( )GS GAS WELL MINING
( YOP OIL PRODUCTION ( YREC RECREATION
( )MW MINERAL WELL ( )MUN MONICIPAL
( )OTH OTHER
QUAD No [71/17] MILES WEST [/101.1519) MILES SOUTH [[10].1210]
NE SE SW@NE sE sw(wNeBEsw W [/121 1T17131.08M IR17Z161. 101
10 acre 4C acre 160 acre SECT. TOWNSHIP RANGE
APPROXIMATE LOCATION [£] M /Ic I€1S] JEIAISIT] 10141 1PIREVA/ 1T 1 ]
TFT1 171111111 LATITUDE[3]S]2]112]€] LONGITUDE[/]o]71S1€1710]
UTM COORDINATES: X(east)] 1 71 J 111 Ymorth)T 111111 1 ZONET 1 ]
OPERATOR 712417 181€] 1212 ] USGS WATERSHED CODE[ ] 1 1 1 11 1 1 1. 11
STATE: ( )AZ ARIZONA (VfRM NEW MEXICO  ( )UT UTAH ( )CO COLORADC
COUNTY:( )AP APACHE (~YMK MCKINLEY ( )SJ SAK JUAN ( )MT MONTEZUMA
( YNA NAVAJO ( )VL VALENCIA ( YKA KANE ( )LP LA PLATA
( )CO COCNINO  ( )BL BERNALLILLO
( )SD SANDOVAL
( )SO SOCORRO GRAZING DISTRICT [/18]
( YJRA RIO ARRIBA
( )SA SAN JUAK
CHAPTER NAME __ BA A CHAPTER CODE [£]#4]c14]
LOCATION DATA SOURCE: [71R1/I€I&) 1A - 1SITIoIME) JAr-16] 11 1 1 1 1
LOCATION FILE COMPLETED BY: aseeel ¢e. ___ DATE 22/9 [r58¢€

FIELD CHECKED BY: [ J 11 11 J. 11311331111 _ DATE __ /[ [

Tev: 840425 form:well record loc




) ‘ ‘*‘
i

.

T ~ RECORD
R R " TFILE

ﬂ‘,ba
e ENTERED OCT 13 786
WELL NO [/141-1S121¢) | J J J ]  uSGS AQUIFER CODE [2]2]/] 1£]MAID] '

THICKNESS [ ] ] JFT NOMINAL YIELD | 111 JGPM YIELD MRASURED __ / /[

( )BAILER ( )PUMP TEST @ [ ] ] I3IGPM FOR[ ]| 13].]0JHOURS DATE // //3//963

DRAWDOWN [ ] 1 J4I9]FT OBSERVATION WELL DATA AVATLABLE ( )YES (X0

HCRIZ CONDUCTIVITY[ ] J 1.1 1 1 IFT/DAY SPECIFIC CAPACITY[ ].] ] ]GPM/FT

VERT. CONDUCTIVITY{ ] ] J.1 1 1 ] FT/DAY STORAGE COEF [.J 11 111 ]

- -

INDICATE ADDITIONAL PUMPING TEST DATA AVAILABLE AS HARD COPY:
{ )Y ( )N MULTIPLE RATE DRAWDOWN PUMPING TEST

( )Y ( )N SINGLE RATE DRAWDOWN PUMPING TEST

( )Y ( )N MULTIPLE RATE DRAWDOWN/RECOVERY TEST

( )Y ( )N RECOVERY TEST

LOGS AVATILABLE: (bst DRILLER'S LOG ( )EL ELECTRIC LOG

HYDROLOGY DATA SOURCE: [7}€l,)41&] 111 1313113131113 3113111171

HYDROLOGY FILE COMPLETED BY:_ /7. 2. DATE £/ % [/784

%REDO,\T17-.¢§£IATI§ WATER LEVEL FILE
00 RS -- -

DEPTH TO SWL__34<S FT DATE////2//2<3 DEPTH TO SWL FT DATE_/ [/ __
DEPTH TO SWL FT DATE_/ _/__ DEPTH TO SWL FT DATE [/ [/
DEPTH TO SWL FT DATE__/__/__ DEPTH TO SWL FT DATE_/ [/
DEPTH TO SWL FT DATE__/_/__ DEPTH TO SWL FT DATE__ /_ [/
DEPTH TO SWL FT DATE_ /__/__ DEPTH TO SWL FT DATE_/_/
DEPTH TO SWL FT DATE_/ _/__ DEPTH TO SWL FT DATE _/_/__
DEPTH TO SWL FT DATE _/_/__ DEPTH TO SWL FT DATE /_/
DEPTH TO SWL FT DATE_/_ /_ _ DEPTH TO SWL FT DATE / /[ __
DEPTH TO SWL FT DATE _/_ / _ DEPTH TO SWL FT DATE /[ _
DEPTH TO SWL FT DATE_/_/__ DEPTH T0 SWL FT DATE_/ [/
DEPTH TO SWL FT DATE_/ / _ DEPTH TO SWL FT DATE_ /_/

rev:840427 form: well record hyd




. ‘ -
E

ENTERED C.
WELL no; joies youejiy ) i) 11 STARTED /&/45//263 COMPLETED 7 /r:, 35

ELEVATION [ ]7]£S]0] FT DEPTH [ ] |41/14] FT  DEPTH MEASURED # /73 //F43

DEPTH IS (V)/_}EEASURE) ( YESTIMATED ( )REPORTED WELL DIA. [ ]&].lolo IN

1 CASING DIA [ 1£].1412] FROM[ ] 1 16]1AIFT TO[ ] J41114JFT MATL[SITIL]
2 CASING DIA [ ] 1.1 J. 1 FROM[ 1 11 J JFTTO[ ] J J J JFT MATL] ] 1]
3 CASING DIA [ J J.1 J ] FROM[ ] 1 1 J JFT TO[ 1 J 1 J JFT MATL[ ] 7]
4 CASING DIA [ J J.7 1 ] FROM[ ] 1 J J JFTTO[ 1 ] ] 7 JFT MATL] J J 1

casing matl codes brs=brass cop=copper evd=everdur irn=iron mon=monel
pls=plastic stl=steel sst=stainless steel

1 CASING PERFORATED FROM [ ] 1312]o]FT TO[ ] 141/ J4JFT OPENING TYPE [P]

2 CASING PERFORATED FROM [ J J J ] JFT TO] J 1 ] J IFT OPENING TYPE B!

|wl-d

3 CASING PERFORATED FROM [ 1 1 1 1 JFT TOf J1 1 1 ] IFT OPENING TYPE i1

4 CASING PERFORATED FROM [ 1 ] ] 1 JFT TO[ ] ] | ] JFT OPENING TYPE [ ]

S CASING PERFORATED FROM [ 1 1 1 J JFT T0[ 1 1 1 1 ]JFT OPENING TYPE [ ]

ope€ning codes: f=fractured rock, l=louvered or shutter-type screen,

m=mesh screen, p=perforated,porous,slotted casing, r=wire-wound screen
s=gcreen,type unknown, t=sand point, w=walled or shored, x=open hcle
z=other

DATE WELL TURNFD OVER TO TRIBE: _ / /[

FUNDED BY: [7)R)/214] 1 1 1 CONTRACTOR: [7R17VEW) 111 1 1 1 117

SITE IMPROVEMENTS TYPE OF LIFT FNERGY SOURCE
(/W WINDMILL ( JAL AIRLIFT ( YEM ELECTRIC MOTOR
(WP WATERING POINT (VPS PISTON ( )DE DIESEL ENGINE
(~YTA TANK ( )TU TURBINE { YHA HAND
( )WL WATER LINE ( YMT MULTIPLE ( )GS GAS ENGINE
( YTR TROUGH TURBINE ( JLP LP GAS ENGINE
( )CS CISTERN { )CN CENTRIFUGAL ( )NG NATURAL GAS ENGINE
{( YHP HAND PUMP ( )MC MULTIPLE (WM WINDMILL
{ YNO NONE CENTRIFUGAL ( )SO SOLAR

( )BU BUCKET

( )SU SUBMERSIBLE

PUMP HP [ 7 ] ] ] ON SITE STORAGE CAPACITY [ ]2]7]410]0] GAL

- e e e - -

STRUCTURE DATA SOURCE: [rlels/¥ele)l 1111131111131 131131 111

S — — e

STRUCTURE FILE COMPLETED BY: /7?. 7 - DATE _/_C?/__’__//_fétf
rev:840426 form: well record str




LAl will S0 TIGASEA TITIT
PERTINENT ) .o
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MEASURE
GROSS ALPHA
NO
. ISALPHA [ IS ALPHA
> 5 pCi/l -‘NO ) > 15 pCi/l
* YES ' YES
MEASURE
M‘:Asz‘z’:E RADON &
a- URANIUM
. Is ALPHA
f:igﬁ NG MINUS
NO RADON &
J YES URANIUM
ALPHA
MEASURE > 15 pCi/l
. Ra-228 YES
is Ra-226 |NnO
PLUS Ra-228 >
> 6 pCi/l
YES j
COMPLIANCE
—INON-COMPLIANCE~=—

Figure 9 Flow chart for gross alpha particle activity
monitoring (U.S. EPA, Las Vegas, Environmental

Monitoring and Support Laboratory). Note that
it is not a requirement that radon and uranium

be measured if the gross alpha activity is
greater than 15 pCi/l.
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v {-‘,EPA POTENTIAL HAZARDOUS WASTE SITE IDENTIFICATION | o oF [S/TE NuMeerR

MOTE: The initial identification of a potential site or incident should not be interpreted as a finding of illegal
activity or confirmation that an actual health or environmental threat exists. All identified sites will
be assessed under the EPA’s Hazardous Waste Site Enforcement and Response System to determine if
8 hazardous waste problem actually exists.

A, SITE NAME 8. STREET (or other identifier)
Nanabah Vandever Uranium Mine Havstack -Mtn., NM  T13N R11wW
C. CITY D. STATE €. 2IP CODE F. COUNTY NAME
Prewitt NM 87045 McKinlew
G. OWNER/OPERATOR (if known) =
. NAME . 2. TELEPHONE NUMAER
Nanabah Vandever Heirs (31 total) BIA 505-786-6116
M. TYPE OF OWNERSHIP (if known)

G recemae [Ja. state O3 county [Ja municipaL Qs. FRIVATE  [_] 6. UNKNOWN

1. SITE DESCRIPTION

The Nanabah Vandever abandoned mine site is an open pit(?) on the south
side of Haystack Mountain. It occurs in an outcropping of Todilto lime-
stone. Waste from the pit was dumped over the side of the outcrop onto
the plain below. The waste piles are approximately 100 ft high. There is
no evidence of physical restraints, barriers, or warnings.

» K. DATE IDENTIFIED
J. HOW IDENTIFIED (i.e,, citizen’s complaints, OSHA citations, etc.) (mo., day, & ye.)
i Fisld Suryves Fall '89

MMARY OF POTENTIAL OR KNOWN PROBLEM

Potential' exposures of radiocactive progenies Thorium, Radon, Radium,
Bismuth, and Polonium and toxic heavy metals Uranium, Vanadium, Lead,
Selenium, Arsenic, Barium, and Molybdenum to local residents via sur-
face and ground water leachate and air migration exist. The combined
effects of this site and adjacent sites are cause for concern and at~
tention. Scintillometer readings near the site were 100mR/hr, compared

with a background of 6mR/hr, and 2.5XlO4 CPM of Bi which correlates to

approximately 2.5X103 Rn/cmB.

Livestock were observed grazing at the base of the waste piles leading

to possible biocaccumulation of toxic elements in the animals and the
people who eat them.

« PREPARER INFORMATION
ll‘ nfut ~ 2. TELEPNONE NUMBER 3. DA TE (meo,, doy, & yr.)

Tom Morris

, 602-8712-7330 6/28/90
EPA Form 20708 (5-80) )
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I CONTACT REPORT

Meeting: () Telephone: (X) Other: ()

CONTACT LOCATION: NSO
ADDRESS: P.0O.B. 2946, Window Rock, AZ 86515

PERSON CONTACTED
and TITLE: Yolanda Barney, Data Manager, Navajo Natural Heritage Program

PHONE: 602-871~-6472

FROM (Contacting
party): T. Morris, Environmental Spec., NSO

DATE: 6/5/90
SUBJECT: Threatened/Endangered Species, Haystack Mountain, NM

INFO.
REPOSITORY:

CONTACT SUMMARY REPORT:

SEE ATTACHED:




LEONARD HASKIE THE NAVAJO NATION

IRVING BILLY
INTERIM PRESIDENT

INTERIM VICE PRESIDENT
NAVAUJO NATION NAVAJO NATION

June 5, 1990
MEMORANDUM

TO : Data Manager
Navajo Fish and wWildlife

THROUGH : W

Clara Bia, Director
Navajo Superfund Office

FROM ¢ Migea Marae

Tom Morris, Environmental Specialist
Navajo Superfund Office

21t
SUBJECT: Threatened and endangered species in the Haystack

Mountain, New Mexico area

The Navajo Superfund Office is conducting preliminary assessments
on three abandoned uranium sites near Haystack Mountain, NM. Part
of the assessment investigation deals with threatened or endangered
fauna or flora species within fifteen miles of the site. I would

appreCLate any data you have pertaining to threatened or endangered
species in the Haystack area. Haystack Mountain is in sections 13

and 18 on the Bluewater Quad, New Mexico. Thank you for your time
and efforts.

. A ,[:u, ‘,7,,,') JEPS
AT

L}f’; ‘) ‘;\.J-.M'\ st ¢_‘{:_.-».,,,‘,/t.

)4@)(/@‘” (V@ &muéf \Tﬁj’,@j_(/ Lrea ]}ea«s,‘s Ly, W&J

Z[]YQ s—uaosd\sfr« %IOJL Q/[J{ o M{a/\: / 4u.ﬂ—~/”-€¢/
fo'zg c,f ’(\(L/oﬁ//( jﬁz_ﬁ “’-0@;1(655 / “Jf‘/(

5*-‘"“ M”[”g L[ 0 -

/ Post Office Box 30, /o Window Rock, Navajo Nation (Arizona) 86515 e (602) 871-4941




®ur Navago NATI&\I

seonard Haskie
Interim President
Navajo Nation

Irving Billy
Interim Vice President
Navajo Nation

June 7, 1990

FROM

SUBJECT: M

*

A request of Threatened and Endangered species was made
to our office on June 5, 1990. Our staff of biologists reviewed
the project and below is a list of potential species of concern.

Black footed-ferrets (Mustela nigripes) and burrowing owls
(Athene cunicularia) should be considered anytime a prairie dog
town is encountered. A

. Rhizome fleabane (Erigeron rhizomatus) may be found near
the project site. .

This report contains potential occurrences of species of
concern in the vicinity of a given project. It is based on exist-
ing information known to the Heritage Program at the current time.
It should not be regarded as a final statement on occurrences of
species of concern nor should it substitute for onsite surveys for
these species.

Post Office Bax 308 * Window Rock, Navajo Nation (ARIZONA), ¢ (602) 871-4941
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Uncontrolled
Hazardous Waste Site

Ranking System

A Users Manual
(HW-10) |

Originally Published in
the July 16, 1982, Federal Register

United States
Environmental Protection

Agency
1984




TABLE 2

PERMEABILITY OF GEOLOGIC MATERIALS*

Approximate Range of Assigned
Type of Material Hydraulic Conductivity Value

Clay, zompact till, 'slule;. unfractured <1077 cm/sec
metamorphic and igneous rocks

Silt, loess, silty clays, silty 1073 - 1077 cm/sec
loams, clay loams; less permeable

limestone, dolomites, and sandstone;

moderately permeable till

0
Pine sand and silty sand; sandy 103 - 1073 cu/sec @

loams; loamy sands; moderately
peraeable limestone, dolomites, and
sandstone (no karst); moderately
fractured igneous and metamorphic
rocks, some coarse till

Gravel, sand; highly fractured 103 ca/sec . @ z‘
igoeocus and metamorphic rocks;

permeable basalt and lavas;
karst limestone and doloamite

-

*Derived froa:

Davis, S. N., Porosity and Permeability of Natural Materisls in Flow-Through
Porous Media, R.J.M., DeWest ed., Academic Press, New York, 1969

Freeze, R.A. and J.A. Cherry, Groundwater, Prentice-Hall, Inc., New York, 1979
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F A X 88

TECHNICAL SUPPORT DEPARTMENT
Commission for Accelerating Navajo Development Opportunities
P. O. Box 663
Window Rock, Navajo Nation (AZ) 86515

602/871-6754

September 1988

©NAVAJO NATION, 1988. All Rights Reserved




SUMMARY OF 1980 CENSUS NAVAJO RESERVATION DATA
ON SELECTED SUBJECTS

MEMBERSHIP
96.7% of Indian persons on the reservation were enrolled members of the
Tribe.

LONG-TERM RESIDENCY
81.9% of Indian persons 1 year old and older on the reservation had always lived on
the reservation, never off-reservation.

MEDIAN AGE

18.7 Years

INCOME (Per Capita) INCOME (Median Family)

1970 Census 1980 Census 1970 Census 1980 Census
$776 $2,414 $3,084 $9,079
POVERTY STATUS (% Persons) POVERTY STATUS (% Families)
1970 Census 1980 Census 1970 Census 1980 Census
64.5 49.7 62.1 47.3

25.8% of Indian households on reservation received food stamps in 1979. i
38.0% of Indian persons 15 & older received financial assistance in 1979.

FAMILY CHARACTERISTICS

5.14  Persons per family

73.9% of Indian families on the reservaton had 1 or more minor children,
40.5% had 1 or more children under 6 years of age.

24.3% of Indian families had female heads, with no husbands present.

EDUCATION i
50.9% of those 5-19 years old were enrolled in school.

24.3% of those 16-19 years old were not enrolled and not HS graduates.
37.4% of those 25 years & older completed less than 5 years of school;
34.1% were high school graduates.

HEALTH CARE

83.6% of Indian persons received health care in previous year.

87.5% of these persons revceived health care at IHS facilities.

05.9% paid for their own care.

03.0% had private health insurance.

00.9% received medicaid or medicare benefits. : 8
39.8% were able to get a health facility within 30 minutes.

28.4% required 30-60 minutes to reach a health care facility.

31.8% required more than 1 hour to reach a health care facility.

I 14 I N -
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easting

coordinates for centroid

= 777975 meters northing = 3713441 mete

search distance from centroid 6500 meters east 6500 meters west
6500 meters north &500 meters south
; window coordinates > minimum east minimum north maximum east maximum north
o 771475 3908941 784475 3921941
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“WINDMILL, MAINTEN:

<
.

16T-521

LaTE REPAIRED

WORK DONE AND MATERIALS USED

. 8/19/69 Run in sucker rods & made new stand pipe. Used 3/4" x 420' sucker rods,
' 17" gate valve, lz" X 4" short nipple, 2" x 15' pipe.
8.18.69 Pulled rods
9/12/69 Checked windmill and changed oil.
_—"3/17/70 Checked windmill, ok.
. 3/19/70 Releathered cups.
69-37-J¥ CHANGED _0/¢
L Ll=Sl - 75T

L0222 225 -_&M&W@Mﬂ Va4

1,000 gallon Army surplus storage tank elevated where people filled

{ 16T-521 Well equipped iwth 16' Aermotor windmill 27,900 gallon storage tank

their barrel with drinking water. The big tank is empty.




T et . ‘ g

rore &t aNALYTICAL STATEMENT 0 Mékinley / / ?
X 16T-521 p—~ Ariz. 6.16 s 52507
' Location lO . 5w X lo .LOST Date of muun“.__HOV .. 1 ‘; > : Q6
miles NF of Prewitt jettion tom Cotor 5 som ppm
N.ile Dissolved Solids: '} 510, 10
,: Source (type of well). Dl:‘ illed Restdue st 180°C_______ | Fe
. Owaar ﬁva JO Trlbe Calculated (&-)_5___—81
Window Rock, Ariz. Toas per here voot 079 | ca 0,95 19
Date drid NOV. '63 Cased to 4—14 £t 4 a5 CalOg 54 Mg 0-13 1.6
’ Depth 4'1‘4" Diam 6 5/8“ ¥on-carbonate -dnes 0 Na
- Entradz 10089 w12 . 7.9 Ix
365 below surf,
Water level <>~  ft A Specific Conductancs
Sampled after pumpiog hrs (micrombos at 25°C) 912 Na+K 8‘ ég 204
" v1e14 " T < oM (measmor est)
2t of coll Well ) _jHCO4 6-82 416
sep Reddish B CO,4 0.00 8]
Temp {*F) Tax Dom' ) ] StOCR SQ‘ ___2_1_5_&____&_
Collector, Fred Zscach R . ct O;AZ o
EFW F 0,11 % o)
Chamist
Date complietad Feb' 14’ 1%4 NOS hd .7
Chacksd by JON’ . e . 2.%__
bate teanemteres VAT o 3, 196/ Provisional records,|subject to reyision.
% -




S e

aintal DA A NI

. . f
BN L.
e 1
- 1Y \

W
€

~

.
; .
IR

P2 LY
Noeao

P TN

amap ey v T

Al

A4 ST

74

|
~gt

c e oy N
i ek
. 12 ya;

O E CTe e
P e o
¢ N ' "

ot

., S
/

VAOW

CDRUIUJA;—” M
AN I 3
i

P NEE S
Haystack” M

/

¢

o

AV .‘024
(e s
.

e

2

a
&

LY 3 TN T Popsyy e --’w-l-»_n} i,
N v *

N r‘f's\

e g

ammmmma

P
=

<7

Ly
ai;*\




REFERENCE #17

NAVAJO SUPERFUND OFFICE

NANABAH VANDEVER
ABANDONED URANIUM MINE

T. MORRIS JUNE ;90




700D FEET

+ KILOMETER

\pa ,xﬂ\.

_ﬁ{?;
AL
T

,.v, X

ZONTOUR INTERVAL 20 FEL™

T
,A\N\)hwf..\n/\. S

,. :., . 4 (ll|\~.,;




UPGRADIENT DRAINAGE CALCULATIONS

A, = L X W

= 818.2 ft X 1181.8 ft

= 966948.76 ft2 T 43,560 ft2/acre
Ai = 22.2 acres

A, =L X W -
= 181.8 ft X 363.6 ft
= 66102.48 ft° > 43,560 ft2/acre

A2, 1.5 acres

Total Area = A1 + Az =:23.7 acres

NAVAJO SUPERFUND OFFICE
NANABAH VANDEVER
ABANDONED URANIUM MINE

T. MORRIS JUNE ‘90
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1:100 000 — Scale Map of
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lnventory |

® Wetland classifications

e Highways, roads and other
manmade structures

e Water features

® Geographic names

FISH & WILDLIH

1984

Produced by the United States Fish and Wi

_Wetland classifications from 1:58,000 scale color infrare
photographs taken 1981 and other source data.

Projection and 10,000 meter, zone 12
Universal Transverse Mercator
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QUATERNARY

v
CRETACEOUS

¥ GEOLOGIC QUADRANGLE MAP

‘BLUEWATER QUADRANGLE, NEW MEXICO
GQ-679

Contact
Dashed where approximately located or indefinite
%0 p~28 4 R
—7 ?
Fault

Showing dip, where measured, and amount of displace-
ment tn feet, where measured. ~ indicates approxi-
mate displacement. Dashed where approximately
located; dotted where concealed; queried where posi-
tion or existence in doubdt. U, upthrown side; D,
downthrown side

So

Collapse structure
Ring fault or series of concentric ring faults. Interior
strata are displaced downward

9
—

Strike and dip of beds
20
Inclined

——
Vertical

. Strike and dip of joints

. - 9000 —_
Structure contours
Drawn on base of Dakota Sandstone. Short dashed

where projected above ground surface. Contour
interval 100 feet. Datum is mean sea leve.
e 2
Uranium mines
w E
__r——:,__.——-——':‘_—_-———%—"
T Shale Sandstone” Kene
Lower s : ;
part of } —m————— 2 L
Manc?)s : Shale Sandstone” Kmb
w
Shale | " Shale Sandstone : Kma




107°5230
352230 EXPLANATIC

~

Qt Qal Qd

Talus and landslide Alluvial deposits Dune sand
blocks

El Tintero cinder cone

Basaltic cinder and small amounts of ash, lapilli,
and bombs

Pleistocene or Recent
A
N
QUATERNARY

Qbt

Basalt flows from El Tintero
Data from drill holes indicate at least 5 separate flows,
aggregating 122 feet in thickness, are present in
southwestern part of guadrangle -~

UNCONFORMITY

r % |
Lower part of Mancos Shale
Gray sandy shale; top eroded; about 20 feet remaining

Upper (zz'etaceaus

\
~
CRETACEOQUS

Dakota Sandstone

Pale-yellowish-brown, moderate-orange, and light-gray
fine- and medium-grained sandstone; interbedded
lenticular dark-gray shale and coal beds near base.
" 30 to 100 feet thick _J

Lower
Cretaceous
A

UNCONFORMITY

A\

BRI
N Morrison Formation
Jmb, Brushy Basin Member; grayish-green mudstone e
with minor lenticular light- and yellowish-gray Cow Springs Sandstone
fine- and medium-grained sandstone. 45 to 100 feet Moderate-orange-brown and pale-
20° thick pinkish-brown fine-grained cross-
Jmw, Westwater Canyon Member; light-, yellowish-, bedded eolian sandstone. Wedges
N and reddish-gray fine- and medium-grained sand- out to east in north-central part
AN ’( stone; minor light-greenish-gray lenticular mud- of quadrangle. 0 to 150 feet thick
\\\ stone. 125 to 185 feet thick
& . N Jmwu, upper part (Poison Canyon sandstone of
’ economic usage), as much as 80 feet thick, separated
Sfrom lower part (Jmwl) by mudstone tongues and
lenses as much as 25 feet thick, which have the
same characteristics as the Brushy Basin Member
{Jmb). Mudstene mapped with upper part
0 ey * . fewcvak s mem osmamaak

- e~ Loz 2L .l




lensegus Mmuch as 23 Jeet LRICK, whick haire hi
R sam‘;acteristics as the Brushy Basin Member
(Jm udstone mapped with upper part .
(Jmwl), lower part; as much as 115 feet thick
\ Y Jmr, Recapture Member; interbedded variegated clay-
\ stone, pale-green, brown, red, and purple siltstone,
and white, pale-yellow, green, and brown sandstone.
\\ 125 to 245 feet thick. Lower part deposited against
wedge of Cow Springs Sandstone

- % =

Bluff Sandstone

White and pale-orange fine-grained crossbedded
sandstone. 110 to 125 feet thick

Upper Jurassic
N
%
B
Y
JURASSIC

\. Js

Summerville Formation

Interbedded variegated mudstone, siltstone, and fine-
to very fine-grained sandstone. About 175 feet thick

(DOS LOMAS)

Todilto Limestone
Pale-olive-gray, dark-olive-brown, and pale-yellow
- {imestone, thick bedded, mostly recrystaliized in top
\\ - I 3N part, crinkly bedded in middle part, and platy
bedded at base. 25 to 35 feet thick
T 12N -

\ Jeu

Eﬁtrada Sandstone

Jeu, upper sandy member; moderate-brown fine-
grained crossbedded sandstone. 135 to 140 feet thick
Jem, medial silty member ; grayish-red-brown cal-
. careous siltstone. 45 to 50 feet thick ~

UNCONFORMITY

\ 1730" Wingate Sandstone
Moderate-brown to moderatewreddish -orange medium-
—\ grained crossbedded sandstone. Base not exposed.
\ About 120 feet thick

Chinle Formation

T®cu, upper member; dark-purplish-red arnd pale-
bluish-gray limy siltstone interbedded with olive-
gray to dark-greenish-gray silty limestone in upper
180 feet; reddish-brown even-bedded siltstone in lower
150 feet. Total thickness 330 feet .

Ree, Correo Sandstone Member; pale-grayish-red. fine- '
grained crossbedded arkosic sandstone and minor
tnterbedded gray to pale-brown pebble conglomerate.
About 73 feet thick

Rem, middle member; reddish-brown even-bedded stlt-
stone. About 400 feet thick

Res, Sonsela Sandstone Bed of Petrified Forest Member;
white, pale-yellowish-brown, yellow, and brown con-

glomeratic sandstone interbedded -with white, blue,
v la mmad Rwnnsenn almviatama 20N foot thinl

Upper Triassic
A .

Y
TRIASSIC

«“_



T purpld Browrn claystone. 290 feet thick.

ke, lower member; variegated clayey and sandy silt-
stone interbedded with lenticular white, yellow,.
purple, and brown crossbedded conglomeratic sand-
stone. About 300 feet thick

UNCONFORMITY

=
S
=
=
S g
=g Moenkopi Formation
3 § Pale-reddish-brown and grayish-red arkosic and mica-
S &~ ceous sandstone interbedded with lenticular pebble
. § conglomerate and layers of mudstone galls; cross-
Res—# ‘3 bedded neqr top, even-bedded near base. About 26
p—— JSeet thick
S UNCONFORMITY
s600.)]
\\W Ps )
\ San Andres Limestone
\ Grayish-yellow and brown to red dense limestone in-
terbedded with yellow fine- to medium-grained cross-
\ bedded to structureless sandstone in upper part, 80
\ 35°15' Seet thick; yellow sandstone similar to thai above in
107°5230" middle part, 15 feet thick; dense gray limestone with
e streaks and zones of coarse-grained calcite in lower
3¢ 58 ’G)p part, 20 feet thick. Upper surface karst. Total thick-
7 ness 115 feet
i~

v
PERMIAN

ND McKINLEY COUNTIES, NEW MEXICO

stane; minor light-greenisn-gray leniicucar muw- r g s g e s
stone. 125 to 185 feel thiqk
Jmwu, upper part (Poison Can

yon sandstone

1X5M P

of

SO0

INTERIOR~~GEOLOGICAL SURVI



Ed
-

~~=

—

PRPTT LI

I W

anesmanaive
e,

\ %

i_s\.,'aa \ -

~
,v’_‘\

MQ\G\

%
t
W

' 20 -~ LpN
~ Y N \\
A T I ) A=
’ \ Y — TN L)
\ e \ o n\\:"' ’ )\
N\ \ = s
NN - AN
- ~ QRN Tt N =\ " oA\
Qbt” RUW. RIOW 55
‘; SCALE 1:24 000
¥ 1 MILE .
= —_— — — = — = ) NEW ME)
1 . 5 1 KILOMETER )
- QUADRANGLE

CONTOUR INTERVAL 20 FEET
DATUM IS MEAN SEA LEVEL

Yeso Formation (Permian) .

GEOLOGIC MAP OF THE BLUEWATER -QUAD!

Rol




5730 Jmr Kma R 1w, RIOW (GOAT MOUNTAIN)

el

AR S DT

0
7
b
¥, <
=3 <




REFERENCE #23

NAVAJO SUPERFUND OFFICE
NANABAH VANDEVER
ABANDONED URANIUM MINE

T. MORRIS JUNE '90

T




MAP INDEX

3

et ma 1Y

¢ vishe 10

L)

At

o
|.”‘
*

57
57

8 n w Llarm 1463
363

oo Minsy- 1901

Cageaing *un a- 1051
ey, Lina 1901
Canh Salazat - 1961
Hiutsweinter- 1957
Fteneyvioed- 197
Doy Lonar 3987
Y- Mawu 1963
Corn el 1 963
Lagungy e, mnerns.
Marques. 1161

La (Goteta 1981
Pugrco Dam- 1961
Milan- 1957

TPr prevnvierm) 197
Granls 39487

[0 10 vy 197

h

1961

1

1

2

tanding

IR
e

Lobe Sphngs 1957
Mount Taylor 1957
“eboyets 13h7
*Aoane- 1967

Arch Mesa-19%/
Herrera 1954

yarv Hafael 186/
{yranrs SE-1957
(Pholurevised 1971,
Mo Cartyse 19%7
Photorewsag 197
s ubero~ 1957
Phestorevined- 19715
Lagura- 1947
tPhotocgvises- 147 1)
Magita- 1857
P’\motam«k!gz"
Ao Ggantyg-1
i neela Srw-l
Pnotorevses 1971

UTM GRID
DECLINA

HhQ

*
M 1 0 1 2
GN | !

i !

o ‘

. l 1 1 o 1
T s
26 MILS'

. 5009 0 50

l’?l MAGNE'HC NOKIH
N AT camm

CON1
NATION

FIGURE 7 -wmrw MINES, ngmarna, AND CCCURRENCES

T Ly "‘AW"

oY . vn.

s
...’%""‘M"‘"‘ E e 4“*"»."‘5 R PERREY ,.“,,. W @m

Azm BﬁNALIHiO doUNTIES, NEW. WEX OO EXPS

e, © A FOLDER u.:w.m&"u TOP

B T T - s o s o




& gphaw. SULdiv

e ,——“"ﬂ'@”—* -’:—r-"v-*-’xwﬂvr* e v
25200 17 "

t‘ :_,_ -{:‘.‘*{_:\_f N
A N5 z%.ap o=
otk AW s )l
' T OUN.AW AL
OW-L1N.8W

,
\
8
A N
R Tl AN
A
-

B R .
t . f -
A i A
/T e 8
£ .
S R < {
S SO v imn
¥ S ]
. A e iy &
\7 ] i .-’:
3 J % Y ’ . Vi
.
N S VTR £ 4 ‘
N ~ -
e, : ™o o /
.~ ‘/O \\_\
N ~
= maon
L i g. Y
)‘ "
- WA N
A e :
24 [ACOMA PUEBLO) st 56 29
ALE 1:10¢ 000 NEW MEXICO
e e
. 5 & 7 [ 9 10
LOMETERS 7 -
.2 3 .4 5
MILES
10000 15000 20000 25000 R
FEET : N -

QUADRANGLE LOCATION

JP INTERVAL 50 METERS
X VIC VERTICAL DATUM OF 1929

¥
¥ THE; GRANTS - §0- B’Y GO-HINUTE QUADRANGLE, *HCKINLEY“”’ CIBOL/

-.ar-.-‘vﬂ-‘!-*-‘—»- ..—»“-..x‘,‘ -r..,_..‘,.-( Yk w

o M,M-uxu mx.n 1-1 AN‘D rmunn 1.

Prile. MAPS nND ‘WW 3 MAHABLE ON KEallsl

L.y a v




ROAD CLASS!F!CATI(}N

L LEGEND
Perenniat stream. lake - - -+ = 777 T —— (O Primary highway. hard surface « - - 0T
Intermitient stream. take. . « -t " Secondary highway, hard surface. - -0 T
Village or Jocality . - - - s e sttt . : Lightuty road, hard or tmproved surtace =77
Landmark structure. . . - oo T TTT . Street or unimproved oad. -t
public park or recreation area. - -« -t —; j ) I
7 Forest or game land Brea. - - -ttt Interstate route
!‘ ‘
&, : %ﬁ;“:‘fﬁx B eration .  « -t | \w(?i;i:;m N




cLass  DEPOSITS INIGNEOUS AND DEPOSITS IN SANDSTONE ~ ,DEPOSITS IN OTHER
PRODUCTION CATEGORY METAMORPHIC ROCKS VOLCANIC ROCKS DEPOSITS | SEDIMENTARY ROCKS
OCCURRENCE, NO PRODUCTION X A o O
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U30g
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Uranium and Thorium Production in New Mexico

Uranium production in New Mexico has surpassed yearly
production from all other states since 1956 (U.S. Department of
Energy, Statistical data of the uranium industry, 1969 to 1982).
Over 203 mines (Appendix 3) in New Mexico have produced 162,810
tons (146,973 metric tons) of Uzog from 1948 to 1982, 40% of the
total United States uranium product {(Table 3). Over 99% of this
production has come from sedimentary deposits in the Grants
uranium district in northwestern New Mexico. Uranium production
also has comé from sandsﬁone, vein-typé; hydrothermal-vein, and
pegmatite deposits scattered throughout the state (Fig. 1).

From 1948 through 1979, the U&L Atomic Energy Commission
purchased most of the uranium ore produced in New Mexico,
althohgh minor amouﬁts of ore may have been‘;old to chemical
compagies. Production statistics for individual mines from 1948
through 1978 have been released to the public; these production
figures are tabulated in Appendix 3 (Table 3-1). Yearly
production figures have been compiled by the U.S. Atomic Energy
Commission (AEC) and succeeding agencies, the U.S. Energy
Research and Development Administration (EREA) and theﬂbdh
Department of Energy {(DOE); they are tabulated in Table 3.

Production by area and host rock is given in Table 4.

17
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Juan Basin; Monte Largo Hills, Bernalillo Tounty; Lincoln County;
Burro Mountains, Grant County; Rio Grande area, Socorro and
Sierra Counties; and Cornudas Mountains, Otero County (Fig. 5). No
thorium has been produced in New Mexico except possibly as a by-
product of production from pegmatites.

over 1,300 uranium and thorium occurrences are individually
described in Appendix 1 and located in Figure 1 and various
county maps (Figs. 1-5 to 1-~33). Uranium prospects, deposits,
and mines in the Grants uranium district are located on 30- by
6@~minute maps (Figs. 6-9) and additional district maps are
included (Figs. 11-~13). Uranium occurrences in areas outside of
the Grants uranium district are plotted on additional maps as

indicated.

‘Limestone Deposits in the Jurassic Todilto Limestone

~and Adjacent Units

Over 1#0 uranium occurrences are found in the Jurassic
Todilto Limestone (Appendix 1), 42 of which have produced ore
(Appendix 3). Over 6,736,000 pounds (3,055,000 kilograms) of
uranium have been produced from the Todilto Limestone and
adjacent units from 1950 to 1982, about 2% of the total uranium
production in New Mexico (Table 4). The majority of these
occurrences are in the Grants uranium district, although minor
occurrences are found in the Chama Basin-Llaves area in Rio
Arriba County, Nacimiento Mountains in Sandoval County, and the

Sanostee subdistrict of the Shiprock district in San Juan County.

Two occurrences, Reed Henderson $1 in the Sanostee subdistrict
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and Box Canyon in the Chama Basin (Appendix 3), have produced
minor quantities of uranium ore in the 195@'s. Although the
bulk of this mineralization occurs in the Todilto Limestone,
minor mineralization occurs also in the basal portion of the
overlying Summerville Formation and at the top of the underlying
Entrada Sandstone (Fig. 10).

The initial discovery of uranium mineralization in the
Grants uranium district was in 19580 by Paddy Martinez in the
Todilto Limestone. Uranium minerals were known to occur in the
Todilto Limestone since the early 1920's (Melancon, 1963) and in
1948 (C. T. Smith, 1954), but their significance was not realized
until Paddy Martinez's discovery. Paddy Martinez discovered
tyuyamunite at what is now known as the Haystack-Section 19 mine.

The Todilto Limestone consists of two informal units, a
basal.limestone and an upper gypsum-anhydrite member. The basal
limestone is 5-3@ £t (1 to 9 m) thick and present everywhere in
the Todilto depositional basin. This unit consists of three
zones, a basal platy or laminated zone, a crinkly or cren-lated
zone, and an upper massive zone. The overlying gypsum-anhydrite
member reaches a maximum thickness of 178 £t (32 m) and is
present in the central portions of the Todilto basin. The
gypsum—-anhydrite member is locally mined and constitutes much of
the gypsum and anhydrite resources in New Mexico (G. S. Austin
and others, 1982). The gypsum-anhydrite member is present in the
Laguna area, but is absent elsewhere in the Grants uranium
district. However, this unit is penetrated by drill holes about

s

8 mi’ (13 km) north of the Poison Canyon area (Hilpert, 1969, p.

95).
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The Todilto Limestone is deposited in a basin which occupies
an area of about 34,000 mi2 (88,860 km2) in the San Juan Basin
It is egquivalent in age with the Pony Express Limestone Member of
the Wanakah Formation in Colorado and the Curtis Formation in
Utah (Green, 1982).

The actual depositional environment of the Todilto Limestone
is controversial. The Todilto Limestone overlies the Entrada
Sandstone, which consists of eolian dune and inland interdune
sequences; fluvial units are absent. The overlying Summerville

Formation consists of eolian dune and fluvial sabkha sequences.
It is uncertain whether the origin of the Todilto Limestone was
marine or a nonmarine. The presence of the gypsum-anhydrite
member and correlation with marine limestones of the Curtis
Formation suggest a marine origin, an embayment or lagoon (Hines,

1976; -B. L. Perry, 1963). However, the lack of confirmed marine

fossils (Hines, 1976) and of dolomitic sequences (Green, 1982),

the presence of varved sequences {R. Y. Anderson and Kirkland,
1969, 1966), and the coastal-continental environments of the
Entrada Sandstone and Summerville Formations favor a lacustrine
origin, a coastal sabkha environment {(Rawson, 198¢a, b), an
enclosed saline lake, or a brackish-water lake connected to the
sea (R. Y. Anderson and Kirkland, 1960). Recent isotopic
evidence supports a marine origin (Ridgley and Goldhaber, 1983).

Uranium mineralization is found only where the gypsum member
is absent (Hilpert, 1969), and the mineralization may extend into
the overlying Summerville Formation or underlying Entrada

Sandstone. The majority of the Todilto Limestone deposits are
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found along outcrops of the Todilto Limestone in the Poison
canyon and Thoreau areas, although mineralized drill holes in the
Todilto Limestone also occur in the Ambrosia Lake area (Young,
1960, p. 270; Irving Rapaport, Four Corners Exploration Company,
written commun., 11/11/82; Harlen Holen, U.S. DOE, written
commun., 1983). Uranium deposits are tabular and irregular in
shape, similar to sandstone deposits. They range in size from a
few feet to 100's of feet wide and long and up to 28 £t (16 m)
thick. Three types of mineralization are found; unoxidized
primary deposits, oxidized primary deposits, and secondary
deposits (Gabelman, 197@). Most of the limestone deposits occur
along the flanks or axes of intraformational folds, unlike
sandstone deposits. Locally, the limestone deposits appear to
align in trends subparallel to the sandstone deposits (Fig. 11).
Uranium mineralization occurs throughout the entire thickness of
the Tédilto Limestone. The largest ore bodies occur where the
intraformational folds are clustered and have a similar trend
(Hilpert, 1969). Pb/U apparent age dates suggest that primary
mineralization occurred during or just after deposition of the
Todilto Limestone (Berglof, 1969; D. S. Miller and Kulp, 1963).
The origin of the ore-controlling intraformational folds
is controversial (Hines, 1976; Hilpert, 1969). These folds are
restricted to the Todilto Limestone and to the basal portion of
the Summerville Formation; overlying beds are flat—lyihg. The
folds vary in size and shape. They tend to cluster in east-west
or north-south trends. Open and closed anticlines (Fig. 14),
recumbent folds, and chevron folds (Fig. 15) are common. Their

axes show little, if any, relationship to regional structure.
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Figure 14 - Intraformational fold in the Todilto Limestone at the
Haystack open pit. This fold may have resulted from
algal structures. Uranium mineralization is
disseminated within the limestone and along the
fractures and bedding planes.

NAVAJO SUPERFUND OFFICE
\ P.0. BOX 2646
WINDOW ROCK, AZ. 86515
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Rapaport and others (1952a, b) and Hilpert and Moench (1960)
attribute these folds to soft sediment slumping or creeping down a
depositional slope or the flanks of anticlines. Gabelman (1956b)
attributes the folds to volumetric changes due to dehydration and
diagenesis. B. L. Perry (1963) suggests that the folds are a
result of differential loading and compaction near subsiding reef
or biohermal structures. Parasitic or drag folds on tectonic
features may have produced the intraformational folds (Hines,
1976). However, none of these theories is consistent with all
of the field observations (Hines, 1975; Green, 1982).

A theory proposed by Rawson (1980a, b) and Green (1982) and
modified by the author is consistent with many of the field
observations, but certainly is not the only viable theory
possible. The Todilto Limestone was deposited in an arid
climate, in an enclosed saline or brackish-water lake; the exact
setting of the Todilto basin is not critical to this model.
Periodic drying of the lake enabled deposition of the gypsum
member. Simultaneously, Sumﬁerville dunes siowly migrated over
Todilto limey muds and algal mats, compacting and warping the
Todilto beds, thereby forming the intraformational folds.
Continued migration of Summerville dunes locally continued to
deform the underlying Todilto muds; forming convolute
laminations, mounds, rolls, folds, and anticlines and synclines
(Green, 1982). The presence of a depositional slope basinwards
enhanced migration of the Summerville dunes and deformation of
the underlying Todilto beds. Hydraulic and evaporative pumping

of uraniferous groundwater in the underlying permeable Entrada
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Figure 15 - Chevron fold in the Todilto Limestone at the Section

25 open pit. Height of pit wall is approximately 12
ft (3 m).
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Sandstone brought the uraniferous waters into the organic-rich
layers of the Todilto mud. The intraformational folds acted as a
structural trap for uranium-bearing waters. The Todilto mud
would be permeable only until the muds dried, therefore this
hydraulic pumping occurred in a relatively short period of time.
However, as the deformed muds dried and turned into impermeable
limestones, they fractured and faulted where folded. These
fractures provided the permeability required for additional
hydraulic and evaporative pumping to continue after diagenesis.
The hydraulic and evaporative pumping could not occur where the
gypsum member was deposited, since the gypsum acted as a cap.
Subsequent oxidation and remobilization of primary uranium
deposits occurred possibly during Tertigry times, as suggested by
Saucier (198d).

Additional uranium deposits‘are likely to occur in the
Todilto Limestone in the Grants uranium district (Green and
others, 198¢b, c¢; U.S. Department of Energy, 1980). These
undiscovered deposits probably will be similar in size and shape
to the known Todilto deposits. Numerous holes beyond 1,000 ft
(385 m) depths have been drilled in the Ambrosia Lake area. A
surprising number of these deep drill holes indicates
mineralization in the Todilto Limestone. Additional work is
needed to refine the model of Green (1982) and Rawson (1980a, b)
and to adequately delineate the margins of the Todilto basin and
the extent of the Summgrville dunes.

Outside of the Grants uranium district, economic ore

deposits in the Todilto Limestone are scarce (Appendix 1).
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mine, about 9¢0-1,000 ft (244-305 m) at San Antonio Valley, about
2,100 £t (640 m) at Marquez, and about 1,900-2,500 £t (305-732 m)
at Bernabe Montafio. Preliminary studies indicate that most of
the mineralization is primary tabular ore and occurs in multiple
horizons (S. C. Moore and Lavery, 198¢; B. A. Livingston, Jr.,
1988; Kozusko and Saucier, 1980).

At Marquez, ore is controlled Sj shale breaks, high
permeability, and recurrence of meandering streams. Where the
shale beds are absent, uranium mineralization is dispersed
throughout the sandstone and is subeconomic. Mineralized
sandstones tend to be permeable; however, excessively permeable
sandstones allow mineralization to be redistributed elsewhere.
Mudstone pebbles restrict the permeability and concentrate
uranium mineralization. Uranium minefélization appears to be
restricted to meandering channels within the dominantly braided-
stream compléx (B!rA. Livingston, Jr., 1988). Actual development
and mining of these deposits will add to our knowledge of
wineralization in this area.

A few minor occurrences are found in the Jackpile sandstone
and the Brushy Basin Member near the Rio Puerco mine (Fig. 6).
Two minor occurrences are found in Cretaceous coal beds south of
the Bernabe Montaflo area (Fig. l). Two beach-placer sandstone
deposits occur in the Bernabe Montafio area and will be discussed

separately.

Ambrosia Lake Subdistrict

Over 208 uranium occurrences are found in the Ambrosia Lake

subdistrict in the Todilto Limestone, Morrison Formation and
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Cretaceous sediments (Figs. 7, 8, 1l1; Appendix 1l). Over half of
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these occurrences are in the Morrison Formation, mostly in the

Westwater Canyon member and the Poison Canyon sandstone. More

4

than 50 of these occurrences have produced uranium since the

™ - initial sandstone discovery in Poison Canyon in 1951 (Appendix
3). The Blue Peak mine was the first underground uranium mine in
the Grants district. The Ambrosia Lake-Mt. Taylor trend (Fig.
11) is the largest mineralized area in the Grants district and
accounts for substantial portion of the reserves and potential
resources in New Mexico {(McLemore, 1981; U.S. Department of
Energy, 1988). Production from this district has exceeded 77,000

tons (69,500 metric tons) of u3og (Holen and Fitch, 1982). One

of these deposits, Gulf's Mt. Taylor, contains more than 190

million pounds (45,000 metric tons) of u3og (Cheney, 1981;
- Jackson, 1977). More than 326,000 tons (296,009 metric tons) of

U30g at an average grade of @.19% U30og 18 estimated to occur in

the Ambrosia Lake~Mt. Taylor trend (Holen and Fitch, 1982).

The Morrison Formation in this area is approximately 600-700

ft (183-~-213 m) thick, about the same thickneés‘as in the Laguna

subdistrict. However, the Westwater Canyon and the Recapture

] Members are thicker in the Ambrosia Lake area than at Laguna.

The Jackpile sandstone is absent in the Ambrosia Lake area. The
Westwater Canyon Member and the Poison Canyon sandstone are the
principle sandstone hosts for mineralization in the Ambrosia Lake
subdistrict. The Westwater Canyon Member consists of three or
more thick-bedded, coarse-grained, arkosic sandstones separated

by thin beds of shale and siltstone (Hilpert, 1969). The Poison

Canyon sandstone is the basal sandstone of the Brushy Basin
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Member and consists of arkosic sandstone similar in appearance
and composition to the Westwater Canyon sandstones.
Mineralization ranges in depth from the surface at Poison Canyon
to 788 to 9899 feet (213-274 meters) at Ambrosia Lake, to 3,300
feet (1,060 meters) at Mt. Taylor.

Uranium mineralization occurs as primary-tabular and
redistributed ore bodies. Primary-tabular ore bodies are typical
of the occurrences elsewhere in the district. This mineralization
is not directly controlled by faults, fractures, or folds;
however, they tend to subparallel depositional features such as
channel configuration, cross-stratification, and intraformational
disconformities. These ore deposits occur as groups of lenses or
pods and may split and occupy several stratigraphic horizons.

The ore trends are well developed in the Ambrosia Lake-Mt. Taylor
area (Fig. 11).

Redistributed core bodies are geochemical cell-controlled and
in places localized along fractures and faults. Multiple
horizons of "stacked" ore along Laramide faults may attain a
thickness of over 164 ft (308 m). These ore bodies are closely
associated with primary tabular ore bodies and grade into them
(Hilpert, 1969). Fracture-~controlled redistributed-ore occurs in
the western portion of Ambrosia Lake (Granger and others, 1961)
and at Poison Canyon mine (Tessendorf, 198¢). At the Poison
Canyon mine, remnants of ore around fossil logs in limonitic

sandstones occurs updip from fracture-controlled ore {(Tossendorf,
1988).

Geochemical cell-controlled, redistributed ore is found in
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the Ambrosia Lake area, but may be difficult to distinguish from
primary tabular ore. Alteration patterns suggest redistribution
and remobilization of primary tabular ore at the Sandstone mine
(Foster, J. F. and Quintanar, 198J). Small roll-type deposits
occur at the Johnny M mine (Falkowski, 1980a, b). Relicit or
remnant mineralization occurs in section 28, T. 14 N., R. 10 W.
(D. A. Smith, and Peterson, 1980) section 23, T. 14 N., R. 10 W.
(Harlen Holen, pers. commun., 1983) and at Poison Canyon mine

(Tessendorf, 1989).

The Jcochnny M mine is one of several deposits in the Grants
uranium district where ore occurs in both the Poison Canyon
sandstone and the Westwater Canyon Member (Falkowski, 1980a, b).
Primary-tabular and roll-type ore occur in the Westwater Canyon
Member where organic debris is abundant. Uranium mineralization
commonly occurs around fossil logs and debris accumulations and
shows.the direction of the groundwater flow (Falkowski, 198da,
b).. Mineralization in the overlying Poison Canyon sandstone is
more massive and lower in grade than ore iﬁ the Westwater Cauyon
Member. Organic debris and fossil logs are not common in the

Poison Canyon sandstone, and no roll-type deposits have been

delineated.

The most recent exploration activity in the Ambrosia Lake
subdistrict is at La Jara Mesa (12N.9W.12.308, Appendix 1) where
Midas has discovered a small- to medium-sized ore body in the
Poison Canyon sandstone at about 60¢ ft (183 m) depth. This ore
body is probably an extension of the Taffy mine (12N.9W.11.334,
Appendix 1). Homestake is studyng the feasibility of mining éhis

ore body. Recent reports indicate there is a potential for 10
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million lbs (4.5‘million kg) of uranium on the property (New
Mexico Uranium Newsletter, August 1983).

Uranium occurrences are found in the basal Recapture Member
{Appendix 1); however, none of these deposits have yielded any
ore. The extent of these occurrences is not known, although
Kerndamex found good, high-grade ore northwest of San Mateo
(Harlen Holen, pers. commun., 1983). Small to medium ore

deposits are found in the Todilto Limestone, as previously

-discussed. Although, exact quantities of reserves in the

Morrison Formation and Todilto Limestone in this subdistrict are
not available due to proprietary information, they are
substantial and mining will continue, providing economic
conditions improve. The majority of the potential uranium
resources are estimated to occur in the Westwater Canyon Member,
bu; potential resources are also thought to occur in the
Recapture Member, the Todilto Limestone, and Cretaceous Dakota

Sandstone (U.S. Department of Energy, 19869).

Smith Lake subdistrict

The Smith Lake subdistrict is southwest of Crownpoint and
north of Thoreau in McKinley County (Fig. 4). Eight mines in
this area have produced ore in the past; they are Mariano Lake,
Black Jack No. 2, Mac No. 2, Ruby No. 1, 2, and 3, and Black Jack
No. 1 (Fig. 13). Two additional ore bodies occur in the area,
Phillip's section 20 and Western Nuclear's Ruby No. 4 (Fig. 13).
Development of the Ruby No. 4 ore body has begun and production.
will start upon reopening of the Ruby No. 3 decline.

Only one mine, the Black Jack No. 1, and several mineralized
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Appendix 3 = Uranium production of individual mines in New Mexico
R s ~
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Uranium production from ore deposits in New Mexico was
compiled by the U.S. Atomic Energy Commission (AEC) and
succeeding agencies the U.S. Energy Research and Development
Administration (ERDA) and the U.S. Department of Energy (DOE).
Production statistics for individual mines that operated from
1948 to 1970 have been released and are tabulated in Table 3-1.
These are the best records available. Production statistics for
individual mines that operated from 1971 to present are
confidential; however, these producing mines have been grouped
into production classes in Table 3-2. ‘

The occurrence number refers to the number, based on its
location, given in appendix 1. The type of deposit refers to the
NURE classification as modified for this report (see
Introdhction). The Host Rock symbols are defined as follows: p€-
Precambrian, C~Cambrian sediments, Pm-~Pennsylvanian Madera
Limestone, Pma-Magdalena Group, Ps-Permian Sangre de Cristo
Format;on, Pa-Abo Formation, Pc-Cutler Formation, Psa-San Andres
Limestone, RC -Triassic Chinle Formation, Jt-Jurassic Todilto
"Limestone, Je-Entrada Sandstone, Jm-Morrison Formation, Jmsw-Salt
Wash Member, Jmr-Recapture Member, Jmw~Westwater Canyon Member,
Jmp~-Poison Canyon sandstone, Jmb-Brushy Basin Member, Jmbj-
Jackpile sandstone, Kd-Cretaceous Dakota Sandstone, Ku-U-bar
Formation, Kp-Point Lookout Sandstone, Kc-Crevasse Canyon
Formation, Tb-Tertiary Baca Formation, To-Ojo Alamo Sandstone,
Tp-Popotosa Formation, Ts-—-Santa Fe Group, Te-Espinosa Formation,

Tv-Tertiary volcanic rocks, and Ti-Tertiary intrusive rocks.




Pericde of Production/

Nurber Hine Nome Tons Ora Founds Uj0g  WU30g Pounds V05 W05 Type of Deposit Host. Rock shipper
130.90.28.321 Mesa Top Mine 198,261 12,965 8.24 144,618 - sandstone JImp 13354-1957 - mbu Explocation;
7-Holl nerals and
L34.10d.4.244 Pat - Section 4 5,869 12,645 a.12 2,478 - sandstone Jowt, KA 1952-1959 ! Dakotx Mlnirl;m
{Dakata Mine) . Co.p 1962~1963-Furris
138.9.19.428 1 ) Mines, Inc.
.19, Poison Canmyon 217,066 1,004,574 .23 338,094 — sandatone Jmp 1952-1959 - Haystack Mountalr
- Developmant Cotp.: 1968~
1962-Farris Mines Inc,
14N.11W.28.113 Red Cap Group 195 437 2.13 951 @.24 limestone Jt 19%2-1953 - Havajo Develop-
(T Group) ment Co.p 1953-Fitzhugh &
Doerrie
I3N.10W.16.134 Red Point Lode 482 1,223 2.13 746 ©8.87 limestone Jt 1952-1955 = R.M. Shaw
14N.11%.28.344 Red Top Mines 165 393 .12 1,287 8.39 limestone Jt 1955 - Red Top Uranius
Mining Co.
14N.9W.34.424  1gandatone 1,834,255 3,549,829 8.17 -— — sandstone Jaw 1959—;363 - Phillipe
Petroleun C0.§ 1963-1978-
1 United Nuclear Carp.
134.9%.1.20¢ Saction 1 {13N-9W} 148,066 1,699,137 9.57 - —_— sandstons Jew 1967 - Kerr-McGee; 196%-1976-
mined through Cliffaide Karr-¥cGes and Nation Lead
15N.16W.3.332 Section 3 (158-16W) 324 1,836 2.28 424 — 1957 - Christensen and Rem
Santa Fe~Christensen {coal) Uranium Co.p 1957-1958-Rem
Rats Nest Mine Uranium Co.
IN.100W.5.144 Section 5 {13N-12W) 23 54 8.12 — — sandstone x4 1958 -~ Wastvaco
13N.9.8.114 Section 8 {13-9W) 47,808 165,319 8.17 — — sandstone ap 19568-1968 -~ United Westerny
Spencer Shaft 1961-Hyds and Caspar; 1964~
- 1966-W.D. Tripp; 1966-1567~
Jares J. Goale
148,106,108, 244 lsaction 18 {14N-10W) 138,767 514,935 a.28 - -_— sandstons Jmw 1557-1962 ~ Rarmac Nucleary
1964-Homstake-Sapin
148.104.12.411 15ection 12 (14N-10W} 74,975 211,873 3.14 — -— sandstone Jmw 1961 = Anderson Develogment
Cotp.: 1962-1963-Stalla
1 . ’ Dysart
14N, 10, 15.441 {Section 15 1,213,814 3,625,924 8.15 — -— sandstore Jow 1958-1961 - Homestake-Sapint
(14N-12W) 1961-1965-Rio and Home-
stake~-Sapin; 1966-196%-
Homastake-Saping 1969-1978~
United Buclear-fiomestake
148,%.17.323 lgection 17 (14N-9W) 544,164 2,315,182 8.21 — -— sandstone Jmw 19681964 ~ Kermac Nuclsar
Corp, ) 1965-1978-Kary-ticGee
13N, 184.18.341Section 18 {13M-10W) 25,796 —— 98,175~ 8.19 ——— 75,42 £.3@ limestone Je 1952 - Sutton, Thoepeon,
{Indian Allotment) Williame; 1953-4iilinme;
1955~Santa Fe Uranlumy 1955~
1956-Santa Fe Uranius and
Federal Uraniumy 1957-1959-
Fedaral Uranium; 1963-1964-
Masa Mining Ca.p 1966-Cibola
Mining Co.
14N.9W.18.48@8 lSection 18 {14N-9W) 581,946 1,566,447 g.16 —_— -— sandstone Jew | 1962-1964 - Xearmc thuclears
mined sec, 17 1965-1978-Kexr-McGes
140 M. 22114 1Section 28 (14N.9W) 486,375 2,223,977 3.23 - —_ sandstone Jrw 1962 = Karr-McGee
mined through Sec. 17
140, 10W.22.223 Section 22 2,169,085} 11,625,672 é.18 — — sandstone I 1958-1964 - Karwec Hucleary
{148-10W) heap leach — 38,105 _— -— -— 1965-1978-Karr-HcGes
14H.10W.23.134 1Section 23 2,528,797 9,679,773 a.19 - —  sandstone Tew 1959-1968 - Hameatake-Saping
{140-10W) 1963-1978-Homestake-United
Muclear
138.10W.23.444 Section 23 (13IN-10W) 21,826 138,541 9.32 10,256 $.86 limestons Je 1957-1965 - Haystack Mountalin
. Development Corp.; 1965—
1966-Santa Fe Pacific
134.99.24.12L  Section 24 (13-9) 19,950 37,693 8.17 —_— — sandstone Jnp 1968-1963 ~ Feboo Mines, Inc.
Chill wills, Rialto ‘
{Section 13} By
lw.nw.z«.zzzsg?cum 24 (13110}~ 24,638 —— 115,075~ 8.22 — 85,545 €.18 limestone T3¢ "1952-1954 ~ Glon Willlame;
ndian Allctment to 1955-19536-8anta Fe Uraniuw;
¥ Rana-A-Bah Vandever 955-Federal Uranium Qorp.
ganta Pe Uranium 1956-1957-
. ral’ Uraniue Cocp.
144.100.24.332 lgection 24 1,924,582 7.871,564 a.19 — — sandstone Jme 19%59-1964 -~ Karr-Hclee
- {148~19W) duclear; 1965-1978-Kerr-
Heap leach - 579 —_ - - MGes
134.104.25.411 1Section 25 (13N-10W) 235,156 958,058 8.28 153,657 #.12 llmestone It 1952 ~ A T and SF Ry 1955
: 1961 -Haystack Mountain De-
velopment Corp.; 1962-1963-
Santa Fs Paciffic; 1963~
Farris Hines, Inc.y 1963~
1965-8anta Fe Paclificy 1965~
R 1966~Furris Hines, Inc.)
1966-Homaatakas 1969-1978-
United Nuclsar Corp.
14N, 10W.25.144 lsection 25 1,791,048 6,444,899 g.18 —_ — sandstone Jew ) 18591969 - tiomastake-Saping
{140-10W) 1969-1978-Homastake-United
Ruclear
b 13N.10W. 26, 221-25ect ion 26 (130-10d}~ 11,118 ——~ 83,752 — #.38 ——— 17,518 ~ 8.98 ~ limestone Jt e 19521957 = Harcsh Mines
Desidaro Group
144.10W.26.228 }5ection 26 {14N-10W) 362,118 1,198,696 .17 -— — sandatone et 1965-1978 - Karr-#cGes
mined through
Soction 24
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included; for some occurrences this information is company
confidential or very:-extensive. For-=other occurrences, very
little information could be obtained. Each description consists
of sixteen entries or less (depending upon available information)
keyed by number and contains the information described below.

f: Occurrence number or map number refers to the location or

approximate location of each occurrence, prospect,
deposit or mine. The numbering system used is based
upon the township, range, and section land-grid system
(fig. 1-3) and is used by the New Mexico State Engineer
for numﬁering water wells and springs. In this system,
each occurrence has a unique location number consisting
of four parts separated by periods (i.e. 5N.19W.24.213).
The first part refers to the township, the second part to
the range, and the third part to the section. The fourth
part locates the occurrence to the nearest quarter-
quarter-quarter section block as indicated in figure 1-3.
An occurrence designated 5N.19W.24.213 is located ih the
SwW1l/4,NW1/4,NE1/4 of section 24, T. 5 N., R. 18 W. Some
occurrences are only located to the nearest section,
quarter-section, or quarter-quarter section because the
occurrence cannot be more accurately located or the
occurrence extends over the entire given area. In
unsurveyed areas, the locations are approximated by
projecting section lines.

¥2: The name of the occurrence, prospect, deposit, or mine as
found in the literature is given. Aliases are given-in

parenthesis. Earlier reports have misidentified some of
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these properties; these incorrect names are listed as
aliases. Unnamed or unknown properties have no other
identification.

The location of the occurrence, prospect, deposit, or
mine is given by the section, township, and range (land-
grid system) and by latitude and longitude. Areas not
surveyed according to the land-grid system are indicated
by the word "unsurveyed"; section lines are then
projected. If there is any uncertainty with respect to
the location, the latitude and longitude is approximated
or is omitted entirely and the word "approximate" may be
used. The locations are verified from the literature and
those examined by the author and by Orin J. Anderson are
exact.

The name of the 7-1/2~ or 15-minute topographical
quadrangle map on which the occurrence is located and the
elevation are given.

Mining district;(as defined by File and Northrop, 1966)

or geographical area is given.

Commodities: present at the locality (including U~uranium,

Th~thorium, V-vanadium, Cu-copper, Mo~-molybdenum, Se-
selenium, Pb-lead, Zn-zinc, Ag-silver, Au-gold, REE-rare-
earth elements, Mn-manganese, Ti-titanium, Nb-niobium,
Ta-tantalium, Ni-nickel).

The extent of development- or prospecting is briefly

described.

Productiog figures for uranium and vanadium are from the

1-4




10:

Il:

12:

13:

U.S. Atomic Energy Commission, government contracts only,
for the years 1948 through 1970 (appendix 3). These are

the best records available. Other production information
is obtained from cited sources.

Radioactivity measurements at the locality are given as

counts per second (cps). A Geometrics Gamma Ray
scintillometer, model GR-101A was used by the author and
Orin J. Anderson (Anderson, O0.J., 1980). Background
(bkgd) radioactivity and high or average radioactivity
are given. Occasionally, other radiometric readings are
given as times background radioactivity as obtained from
cited sources.

The formation name and geologic age of the host rock is
given.

Briefly describes the geology, host rock, and character
of the occurrence. |

Lists important radioactive minerals and chemical
analyses. Sanmples collected by the author are listed as
NMBMMR chem lab or NMBMMR XRF lab, date assayed, and
sample number; and are listed collectively in appendix 2.
Refers to a modified classificatioq used by the U.S.
Department of Energy (table 2) as described in the
introduction of this report. .

Comments or additional information is given. Any
published mine maps or geologic cross-sections of the
locality will be cited.

References or sources of information are listed in an

abbreviated form and arranged in chronologic order. If
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the occurrence was examined by the author, it is
indicated by FN (field notes) and the date of
reconnaissance. Published reports are given as last name
of author(s) and year of publication in parenthesis; the
complete citation may be found in the bibliography
{appendix 4). Occasionally, the year of publication is
followed by a page number (i.e. 1956, p. 32) or by a
number (i.e. 1956, #56) which refers to the page number
or property number used in that publication. Some of the
cited references may not mention or describe the
occurrence specifically; however, it is included because

it describes the geology of the locality or includes a

geologic map of the area. The U.S. Atomic Energy Commission

Preliminary Reconnaissance Reports (PRR) are cited by
report number, prefixed with PRR, and by year in
parenthesis or as U.S. Atomic Energy Commission (1974).
The PRR's are tabulated separately in appendix 5.
Unpublished reports and files are cited last and are not
cited in the bibliography. The most recent date of
information is given in parenthesis. Many of these
unpublished sources are abbreviated as follows: NMBMMR
files (New Mexico Bureau of Mines and Mineral Resources -
Virginia McLemore and Robert W. Eveleth files), USAEC
files (U.S. Atomic Energy Commission in Grand Junction,
Colorado), USDOE files (U.S. Department of Energy in
Grand Junction, Colorado), USBM (U.S. Bureau of Mines),

CRIB (Computerized Resource Information Bank, U.S.
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Geological Survey), MILS (Mineral Industry Location
' Survey, U.S. Bureau of Mines), PC (personal
